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Significance of D, /D» ratio of NanoDrop detection in quality assay of DNA in genome wide association study

GUO Qian”™ , WANG Geng”, YIN Jian, LI Meng-meng, HUANG Shao-lan, JIANG Lei, XU Hu-ji*
Department of Rheumatology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China

[Abstract| Objective To investigate the significance of Dss/Dss ratio of NanoDrop detection in quality assay of
DNA in genome wide association study (GWAS). Methods Blood samples from 1 494 patients with ankylosing
spondylitis (AS) were collected and the DNA was extracted. The concentrations of DNA samples were detected by
NanoDrop and PicoGreen methods. In first stage, 24 DNA samples with concentrations™50 ng/ul. were detected by
Omni ZhongHua-8 microarray. Among the samples, 16 cases of chip reaction were successful and 8 were failure, and
then the ratios of Dyso/Dsgo and Dag /Deso were compared between the two groups. In second stage, 1 122 DNA samples
with a concentration greater than 50 ng/pl according to NanoDrop and PicoGreen tests were selected for PCR detection
of house-keeping genes. Samples with successful PCR reaction were detected by Human Omni ZhongHua-8 microarray.
The 1 122 samples are divided into two groups according to the results of PCR (successful and failure groups). Mann-
Whitney U test was used to compare the ratio of Das/D-30 between the two groups. and receiver operating characteristic
(ROC) curve was used to evaluate the predictive efficiency of Dsso/Dsso value in PCR results. Results In the first stage,
there were no significant differences in Dy /Dos, values between DNA samples with successful chip reaction and failure
chip reaction (P=0. 444), while the Dy /D:s, value of the fomer samples was significantly lower than that of the latter
(Z=—3.920, P<C0. 001). In the second stage, the success rate of genotyping of DNA samples with positive PCR
results was 100%. There were significant differences in Digy/Dss0 values between the DNA samples with positive and

negative PCR results (Z=—5. 983, P<C0. 01. The area under curve of Dy /Ds3 value predicting the PCR results was 0. 727;
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the Diygo/Dsso values of the best diagnostic point and the point of specificity 95% were 0. 89 and 2. 305, respectively.

Conclusion In GWAS, when DNA sample has better concentration and Dsg /Dsgo value and has lower Dygo /Dy value,

PCR test should be performed to ensure the quality of the samples; when Dy /Des value is higher than 2. 305, the

samples are pure enough for microarray detection and the PCR detection can be omitted.

[Key words | genome wide association study; Dyg /Dss value; NanoDrops; PicoGreen; quality control; polymerase

chain reaction; housekeeping gene
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e i SO ) DNAREAS S 35 45 2 S 36 B2 5 5 19 B
B R AT A AR DNA FEAS J5 ks 5 42 1l
SIS A S . L GWAS ML S5 F &
Y%L 200 ng /) DNA, HZ5K DNA FARHK EE N
50 ng/pL", NanoDrop Hll PicoGreen &£l DNA
FEAS B 6038 1 512 » NanoDrop (41 ND-1000)
ST AP S A/ AT WO OO R EE T, AT A
DNARNA B AR SF A9 6% 2 (D) ME B 30
TR SYETETE 8 220~750 nm™!; PicoGreen H—
e % E 45 & ABE DNA 1Y 22 6 YL k. 1 FH 5
SYBR-Green T A" . AT B 58 3545 1) DNA %
FEAAETESR T o 38 2k b R 5 AR MR A 0 ok
PL b A B — s ] %) 5 25 PR Al DNACKE i 11 ot
i, ARG ST 24 1] GWAS I R IBREASTE
i il R P RGO R BLR IBAEAS Y Do, /
Do (B ARG 328 10 76 S8 RAEA B Daso / Daso fH 5
DNA Fifg )R &, §EFHE A EE R DNA Bk T
B BEARES A 2 X

1 ##FTE
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HEWE B E A, ] AxyPrep Ifi 4 K 20
DNA /M i) & 32 B A R I 4 DNA,
RREE 4Rl

1.2 NanoDrop # il  #:IAE A Ji 56X ND-1000
(NanoDrop, USA) #4714 1E, Bt Lambda DNA J&
(310 ng/pl, HAS TaKaRa A &) . A TE 2% #p i)
P BR 3. 1.38,78.155,310 ng/pl. 5 Nk BB T

[Acad ] Sec Mil Med Univ, 2017, 38(11). 1444-1448]

i F ND-1000 #6:] £- He FEAE b 7E 260 nm N D AR
Fraz il 2 AR M Z U5 B2 HI B A S A B I . AR
TEJE BRI DNA FESY 1 L, B ATURS DA & v B K
D280 \DZGO \D230%{E0

1.3 PicoGreen #&@ (1) DNA 17 AL 5 00 U #5
U1 pL DNA KSR 349 pL () TE 22 phi
PRGRAT I3 DR B A 100 pll A
VR ST s (2) 4 i A v il 2 B ADNA J5
(310 ng/pl., HA TaKaRa 4w H TE 22 #h i # B
22 ng/pl. R )5 FH B 0 (A DNA) 0. 125,
0.25,0. 5.1 ng/pl 5 VR FERRE A I I 2 AR 1
k. (3)DNA K AL : B DNA i I AL i 2 i
HEEIEE 5 min, W A FlexStation® 3 [iff #r 1%
(Molecular Devices, USA) Lk 480 nm N & I K
D7 AR TE 520 nm T Y D AE, I ] SoftMax®
Pro {41500 . BRAL 3 M AL,

1.4 PCR #&M%E RXAH %I NanoDrop
PicoGreen fill ¥ FE ¥4 K F 50 ng/pll i) DNA # i
TR FE N (GAPDH) i) PCR #5ll. GAPDH 5|
P (452 bp) JE 4. EifF 5'-ACC ACA GTC CAT
GCC ATC AC-3', Fif 5'-ATG TCG TTG TCC
CAC CAC CT-3", 20 uL. PCR{A%:5 pl. DNA $
M JE 10 ng/pll) » 10 pl. Premix TAQ fff, . F
514 2 plo 1 pl KBTIk, RN &F:95 CHi
A8PE 10 min; 94 CZ84E 1 min. 60 CiE ‘k 1 min,
72 CHEff 1 min 25 s, 3t 33 DNEER; TEFR S5 R 5
72 CIEf# 7 min, HX 10 uL PCR R =474 A
GoldView Y} (P H IR ARHBRAFD B
BrORe W 6 S PR VK, B IR 2 A B 452 bp BTG
F i

1.5 AR 4A KA lHlumina 2 & B Human
Omini ZhongHua-8 BeadChip it j 47 2 K 4 B &
W, FEPRI2H DNA Zeask i kil 5, A R A o i
2k R 50 ng/pl. B — By B ik B 24 )
NanoDrop Fl PicoGreen £ ] ¥ &£ =50 ng/pl )
DNA FEGAT 7 K A 8 1165 v S i 2R I, B4R
16 B IAEA 5 8 B 2 I A1) NanoDrop il i)
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Dsso/Dosy {H M Daso/Dose fH. 5 — B B: X
NanoDrop Fil PicoGreen #i ] ¥ & =50 ng/pL H.
PCR-E G 8 i i DNA A 5 AT B R 3 BUAG
D, I A HD #8640 )37 51 Fl iScan 2 4t (Tllumina
S ED AT

1.6 “itsas® KM SPSS 13. 0 #4115 47
Mro BIESAARHFEORIL 24 £, BAEES
S3AT TR GOR A A 8K (e IME ~ B KMED 2R .
Digo / Daso {EL W5 41 8] [ 3 R | Mann-Whitney U £
B, % A Z iR H T A/E ¥ 1 (receiver operating
characteristic, ROC) {fi £ Tt Dago /Dsso {H % PCR
S5 R T E B S T A (U EE FE 57
JEIRIO o IR A% BLE i o i A ] 18 U S
JER 0. 95 W NS A A I BB PicoGreen il
WIE=>50 ng/pl IIFEATITHE ROC M2 LAHERR e
JEXT PCR 45 Sy 52 m ., {1 i 4 °F i X Carea
under curve, AUC)BPEYT Dago /Doso fHXT PCR 45 51
HRE S . KK HE (0 A 0. 05,

2.1 NanoDrop 5 PicoGreen # Ml 28£ 1 494 4
DNA #£ 5t ) NanoDrop # Il ¥ BF & (131. 3 +
116. 2) ng/pul, Dy /Dy i 1. 815 £ 0. 868,
Do /Daso fHR 1. 37(0. 08~18. 61) ; PicoGreen £l
We B S (123. 0 4 97. 5) ng/pl. NanoDrop FI
PicoGreen £ Il ¥ J& 4 K F 50 ng/pl IHEAH
1 12241,

2.2 24 %) DNA M &G A 4R H—ME
24 {1 NanoDrop Fl1 PicoGreen il B =50 ng/ul
) DNA A SR E5 R UL 1, 24 BilREA 16 Biis
R B 8 e W, S B R A 5 R IO A
() Dago /Daso [ 43 34 1. 860 0. 063 5 1. 841 +
0. 825,22 5 TG T2 L (P=0. 444) 5 Tfij P 4L 1)
Dagso/Doso {5 4> 31 K7 2. 37 (0. 91 ~ 4. 95), 0. 23
(0.15~0.45), ZRA G2 E X (Z=—3. 920,
P<<0.001),

R 1 24 {5 DNA AR E RS HENER

Tab 1 Concentrations and microarray detection results of 24 DNA samples

Concentration by

Concentration by

Sample 1D PicoGreen cu/(ng + L) NanoDrop en/(ng + L) Dasgo/Daso value  Dago/Daso value Call rate
1 90. 3 79.13 1. 83 0. 20 0.475 6
2 83.3 68. 32 178 0. 27 0.494 8
3 95.9 150. 46 " 0. 25 0. 506 6
4 212.1 273.05 1. 91 0. 45 0.508 8
5 95. 2 I petecs 1.73 0.18 0.531 6
6 57.4 104. 84 1. 96 0.15 0.572°7
7 63.0 63. 80 1. 90 0. 16 0.575 3
8 200. 2 157.70 1. 87 0.33 0.595 3
9 104. 3 121. 80 1. 96 4.95 0.998 7

10 104. 3 77.39 1. 89 0. 97 0.998 7
11 107.1 83.02 1.92 1. 26 0.998 8
12 179.9 131. 81 1. 86 0.91 0.998 8
13 85. 4 84.79 1.78 2. 68 0.998 8
14 128.1 79. 29 1.75 1. 21 0.998 8
15 86. 8 77. 36 1. 89 4.91 0.999 0
16 65. 8 127. 04 1. 86 1. 99 0.999 0
17 53.9 53. 90 1.91 1.52 0.999 0
18 52.5 52.12 1.78 3. 10 0.999 0
19 94. 5 60. 26 1. 89 2. 68 0.999 1
20 361. 2 341. 09 1. 86 1.94 0.999 1
21 118.0 128. 40 1. 84 2.22 0.999 0
22 86. 2 112. 09 1. 95 3.22 0.999 0
23 79. 8 99. 08 1. 83 2.99 0.999 0
24 96. 4 96. 90 1. 82 2.52 0.999 0

Call rate<C0. 9 indicates failure results of microarray detection

2.3 PCRAARSALR H KB 1 122 4
NanoDrop K PicoGreen &l ) KT 50 ng/ul. 1

DNA #5979 4] PCR R 3, 143 Bil2 b, *+979 14
PCR 2017 DNA FEARTT 3 R 43 BRI, 235 5 i 7R e



AL i SF SR ACHBTSE H NanoDrop K2l Dzeo / DasofETE DNA FtkG: i 5 X o 1447 -

Call rate {H kbR 2 100%, B 1 122 {6l #F 5 e Bg
PCR 255850 AP AL, AE S ER 30 45 1 7R, PCR 1)
ER G2 DNA FEA Y Diso / Doso {6 53 9024 1. 45
(0. 09~18. 611 0. 54(0. 08~15. 17), = A Ge 112
S (Z=—5.983, P<<0.01),

2.4 Dag /Do Afist PCR 2 R 69554 A Wit
il ROC {1 8 3EA Daso/ Daso X PCR 45 52 11 % 51 g
J1. 55 (B D 8o, ROC ik AUC 3k 0. 727, 3
i A 12 W s CRBURR B2 FIRE 572 B2 35 KO 1 Do / Diso
R 8920 (BB Ry 8206, ¢ 5 Bk 61%0) . ROC
M2 rf s SR Ol 9590 RSB 16 %0) INF X 17 1
Doso /Doso (R 2. 305,

1.0

081 A(0.39, 0.82)

o
=
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=
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=
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T

B (0.05, 0.16)
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1—specificity
Bl 1 Duo/Das Tl PCR 4552 H ROC B 2%
Fig 1 ROC curve of PCR results predicted by Dss /D30
Point A: Best diagnostic point; Point B: Point of specificity 95%.
PCR: Polymerase chain reaction; ROC: Receiver operating

characteristic
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Ht PCR 25 3B 5 BIHE B ALY Deso /Daso {25 578
Gl 38 ST Dago / Daso fHZE A G T 2458 L (P<<
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Do / Daso {H W] e 223 S0 FEAG U RE A B 22 40 1%
(BT RETCIE B RAR A 1 T

AWFFEH L. ROC 1k AUC & 0. 727, B i
HENT M1 Dago /Doso (EXF PCR 45 A8 70 45 455 7 (1 753 0
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