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1.1 #HARKIERZDNARE

FARART I F K AR R R EIKIMAEA A
B. C, Frififshfii I NA12878 (A At K FivE KX it
G 2o ) o TR FEASTE R LRI %28 NG
A, ABFFGEE T A ZERYIUE S rh O 2
Bow A (95 . 2021-006) . & bk i 2 {8 F
QIAamp Blood Midi Kit il & (QIAGEN/AH], 7&
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1.2 XEFIEFNFE
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200 ng & U FE A HF AT B U SCPE A EE . R H
MGISEQ-200RS 7=y 15l J-i8 1) G K A PR SO
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FPE150 B K ems, dE4T P TR & 30xWGS.
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1.3 i HiEALE

F| FH FastQC A4 I A3 HLE R 19 fastq SC
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F Clean Fastq 24 LU XTRI NS I (hgl9)
A bam SCF. FH Sort T H-, Bf bam SC-4# IR Gy
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VRURE — X} L s Bt AT IS 203 M o 3l GATK ) ffrh
BQSR T B FHr IE M P il 5Ly AL il , 150
Z:7% SNP B SEVE N HSL e S 4R, XS giR AR 2
ML, AT EAE 5 SRR AfEEE S, W
I RAR R, DAILORH 2 I 1E I 5 1Y) I o
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AT R AT 728 S A, TR0 T A A S DX

fifi FH Beftools A7 P 42 35 PRI 40 vef S Hh 4 B
JEOLERAGA 55, FFH Python 3 JEIAS i< R AR Bt 4V A5
HEFT AR, IR Indel. f FH Plink 4K 4Kf vef 3¢
Pty R, SSBREAGIFHITIRE
SNP FiEAfERT
14 RESEFAR

RESEZFAR A HAELRE LT3R
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HoEL, 234 HEA ", i ] Wegene GSA its A
(LI RE AT, ) IR 645 199 /4~ Y o ik
SNP g3, S0 505 1 L R ES OC R
FEYATR T . EREERT S REACR A AT T A
S 2B I

Table 1 The quantity distribution of each Kinship degree among samples

Pedigree Ist 2nd 3rd 4th Sth 6th 7th 8th UN Total
A 4 5 0 0 0 0 0 0 11 20
B 2 6 3 2 1 1 0 0 4 19
C 3 3 4 17 21 29 11 15 92 195
Total 9 14 7 19 22 30 11 15 107 234

1.5 RiLHEHT
AT F TR RS R RS, 5
i IBS A IBD S35 A FEA U T SR O R B ',
IBS Skl i TR 200 R RADM%E 1BD 3

YR m EWT MR RIEGOC R 5. FIBD I
G a AR P ALE—> SNP i i _E AL )
— TN EMENAR, RERR RN
M A R AT LA B 79 25 7 35 PR SR T[] — At
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interval accuracy,

1.6 H&REESHT

PLT N0 1 ) R 225 B 4
FI A B K 2 SNP 438, fifi ] Plink v1.9 3K 2E 47
PCA 73 Hr, REKMFZH PCAKE . LB % A
WY 27TAISNP AR R 7 5, i I DAA 34T RR
LRI AR =R SR R 1

2 & R

21 NFREFMG

M3 H G T ONCHE G KO RN bR T
NA12878 HARTE 4 1y DNA, 43K 4 IR REAS ] 46 i1
Wy, gk A TR R W, AnifE i
FH I e 1 A

DIt i FCL PE150 J& TR BRIk, T3k
25150 G fastq PG . 2o T kil
(I PP F6 A, Horp AR 2R UKGE F X PR A (642.65+
25.63) AL, “FBES R R R 73.69%,
SEH1Q30 HeF K 90.50%, i UE i A %G 5 5 H ESR
() X918 K 73.69%. MGISEQ-200RS V-5 5 & %
) BGISEQ-500RS - {5 *! Fil MGISEQ-2000RS -
& U XS L, S AR AR Q30 (B,
FF 27 Q30 4 90.50%,  RE M HEA T 1fE i 14 3 X 2
F¥, I — Bt AW P AT A B S A

Table 2 Run metrics for 4 runs in MGISEQ-200RS sequencing platform

Parameters RUNI1 RUN2 RUN3 RUN4 Average value
Chip productivity"/% 73.88 71.31 73.02 76.53 73.69+2.84
Total reads/M 644.41 621.15 636.75 668.28 642.65+25.63
Q30%/% 89.72 90.28 90.77 91.24 90.50+0.78
Split rate®/% 99.04 98.90 99.02 99.15 99.03+0.13
Lagl®/% 0.08 0.08 0.08 0.08 0.08
Lag2/% 0.10 0.09 0.10 0.09 0.095+0.005
Runon1/% 0.07 0.07 0.07 0.07 0.07
Runon2/% 0.06 0.07 0.07 0.07 0.068+0.008
ESRY/% 73.88 7131 73.02 76.53 73.69+2.84

UChip productivity:the ratio of the number of fields of view (FOVs) that can normally output data to the total number of lane FOVs, multiplied by

the ratio of effective reads;”Q30/%: basecall results with a base error rate of less than 0.001 (accuracy higher than 99.9%);%Split rate/%: total reads

split into the correct probability of the corresponding barcode; YLag/Runon: similar to phasing/prephasing in Illumina sequencing; YESR/% :

effective spot rate, proportion of effective spots after filtering.

A FEREA 2313545 2 612 M reads, X 5
%% KL 2H hgl9 B reads 7y 2 608 M, L Xf %Ny
99.8%. EXJHXTFiiE N 54.18, ERREEFFHIGHE
ARUEREAE 30 LA I, WA IxFHEH RN

91.60%. GCFimdrE40% A4, 5 AIEHIFEHL
GC Frig—32, UL F i FEmd St i s ek, H
PLBE SRS T TR REAS I TR T FT SNP
B tEbr IR 3,
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Table 3 Statistical table of bamQC parameters

Parameters A B C NA12878
Number of reads/M 634 642 634 702
Mapping rate/% 99.91 99.91 99.90 99.65
Median insert size 296 294 295 265
Mean mapping quality 54.49 54.56 54.52 53.14
Coverage rate/% 91.56 92.22 92.26 90.34
GC percentage/% 40.30 39.59 40.18 39.51
Duplication rate/% 17.84 19.25 16.78 31.25
Depth (%) 30.4 30.7 30.3 33.6
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Fig. 1 Coverage rate of various samples in different depths
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Fig. 2 Quantity distribution of SNP at different depths
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Fig.3 Nal2878 and 1000G inconsistent SNP mass distribution
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Fig. 4 Comparison of inconsistent loci in NA12878 after quality control

Table 4 Consistency comparison parameter statistics

Sample Call Overlap  Consistent Consistent Inconsistent  False False Inconsistent  Inconsistent
rate/% SNP SNP rate/% SNP negative positive (homozygote) (heterozygote)
NA12878 (unquality control) ~ 99.85 621 127 618 762 99.62 2365 1348 589 425 3
NA12878 (quality control) 99.21 617245 616 249 99.84 996 399 557 37 3

MO P A A rp i B Wegene GSA ‘i G (4 AR £
R, SREARIE T GQ M 10 By R UE, AR
KM —FORME S, T A, BFEA{UA Wegene
CGA S 4 TR Ao X k. AL B 35h
99.34% F1 99.28%, #& HL Wegene GSA F1 Wegene
CGA 5 Fr 28 S 47 45500 753 4>, — &R N
99.84% F1 99.90%. C i i K K 99.36%, H H
Wegene GSA S /o BUgE A Xt kb, C3eAg — 2 4
636 5871, —HFK499.62%.

Table 5 Samples call rate after quality control

Sample A B C
Call SNP 640 970 640 577 641 039
Overlap SNP 497 030 496 407 639 059
Consistent SNP 496 254 495917 636 587
Call rate/% 99.34 99.28 99.36
Consistent rate/% 99.84 99.90 99.62

23 SNPURTERBEMEESFHFRL

I, FEARA, B, CREIREED 5 a4k
15 64 J7 UL L WAL s o BUECHE ARG AR
S AnELS, R BIRSHEARS GSA R LR i
SEA 3, BT T 22 R AR |
Je 3 DX SR ARRAE L s [X 3, SNP 43+ A W 2 T e £ R
I, T AR 65 L £ 14 28Mb HLA IX.
B SNP 43 A B4 o ARG AR B A oL, 1
B WGS A2 30 e AR I D el S5 PG I ] A8
I HLW FE 15 %% B SNP 2 35 HE W B AR A 5 7 N D83
PRI ZH 850 43 A B 2K
24 FLHXRRETN

A. B. CYLNVUE 303075, SRA
SRR Wegene GSA W B &I, #HT3R4%¢
R, BT AR S0 ) R 2 00 RG9S SR
WA B SESE R AT A, PPAN 35 2 0% 28 Fi v
Pk
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Table 6 The evaluation of the accuracy of genetic relationship prediction by IBS

IBS Predict kinship

Real kinship AC/%"”  CIA/%Y  FN/%Y  FP/%Y
PO/FS 2nd  3rd  4th  5th 6th  7th  8th

PO/FS 9 100 100 0
2nd 14 100 100 0
3rd 1 6 85.7 100 0
4th 1 14 4 73.7 100 0
5th 15 3 2 1 1 68.2 81.8 4.5
6th 3 6 4 4 13 20 433 433
7th 1 10 0 0 90.9
8th 15 100
UN 3 104 2.8

YAccuracy (AC): the probability of correctly predicting two related individuals as the degree of their real kinship;?confidence interval accuracy

(CIA): the probability that two related individuals is predicted to be within the range of Ist of their real kinship, and above 8th degree or unknown

relationship is not taken into consideration; ’false negative (FN): the probability of predicting two related individuals as unrelated; “false positive

(FP): the probability of predicting two unrelated individuals as within 7th degree.
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GBI, WU R RALRE 2 PR, S YRR IX (R
HERfR %R 81.8%. ST IR HBUERBIPE (FN), 5
P2 5 IR E G R AT HER R (AC) B F R,
B (FP) A2.8%, FJCIEE4 MWl Hy 8 4¢
e 303 R 1 ] 1B'S vk RE A% 10 U 2% K
PANISEGC R

FTHIER T AIFE BT T IBD 24 LR
T ARG . b BoR, IBD SIEH 1~5 9% 5%

K F B AR XA MERR 2 100%, AXAE T 8 ¢
R U b SC ZANTEE BRI, 4 0 LA b 2% v aff %
TFUG TR MR BAYER R 2.8%, B ICSE SRS N 8
WG, P, 30754 (f H 1BD 55k g H
FTH T AN GEG R, A 7RI LN R4
WA X FR RS MIMER o 100%. Bl 6 i, 30x
DNy B (8 IBD 30 4R 159 R 4 0C R A 142 1BD
K5 R BRI A3

Table 7 The evaluation of the accuracy of genetic relationship prediction by IBD

Real kinship IBD predict kinship
AC/% CIA/% FN/%  FP/%
PO/FS 2nd 3rd 4th Sth 6th 7th 8th
PO/FS 9 100 100 0
2nd 14 100 100 0
3rd fl 100 100 0
4th 1 14 4 73.7 100 0
Sth 2 18 2 81.8 100 0
6th 3 19 6 2 63.3 93.3 0
7th 2 9 18.2 18.2 0
8th 6 9 60
UN 3 104 2.8
4 000
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3 000
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= 2000
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Fig. 6 Share IBD length distribution in kinship pairs
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wEam T A LJr . ERGT A R AR —
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Abstract Objective The high density SNP genotype data were obtained by whole genome sequencing (WGS),
the accuracy of genotype was evaluated, and this study is intended to establish the method of using whole genome
sequencing data for SNP kinship relationship prediction. Methods The samples were sequenced at a depth of
30x through the MGISEQ-200RS sequencing platform, and 645 199 autosomal SNP in the Wegene GSA DNA
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microarray were extracted from the sequencing data. After quality control and filtering, the prediction relationship
was calculated and predicted by IBS/IBD algorithm, and the ancestry of the samples was analyzed. Results The
coincidence rate between SNP genotype extracted from sequencing data and Wegene GSA genotype is more than
99.62%. The SNP genotype obtained by sequencing can predict kinship from level 1 to level 4 by using IBS
algorithm, and confidence interval accuracy of level 4 kinship prediction is 100%. Using IBD algorithm, the
confidence interval accuracy of level 1 to 7 kinship prediction is 100%. The pedigree inference ability of SNP
obtained from high-depth whole genome sequence data is not significantly different from that of DNA microarray
prediction. At the same time, the use of whole genome sequencing data for ancestry inference is consistent with
the survey results. Conclusion The whole genome resequencing technique can be applied to SNP genealogy

inference to provide clues for case detection.

Key words single nucleotide polymorphism, whole genome sequencing, investigative genetic genealogy,
kinship
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