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ERSMERARIIZ

1 SeE

AARHERE 12 K SRR SRR, AR T B AP HoR (NGS) [IREACR S, AEDIA
fr e KRR BT, BEEAEAE IO BOR ZR K5 B2 1 1 2R
AHRHEE T PR S e A

2 MetsIRAxH

N HN AT A S A B R R AN TT D ) N H AR SR SO, AU H RS T A5
o FLRAVEBRAR SISO, HsofhicA CRFEITA PSSR & T A0

GB 19489-2004 556 = A= 4 22 4= il FH BER

GB 50346-2004 A:49)4¢ 4x S e = @ H ARG

GB/T 29859-2013 “EWfs H2EARiE

GB/T 30989-2014 =y £ & PRI 7 3 R A2

GA 461-2004 J& [ B ol e F 20740 B BoR b e

GA 1012-2012 & [ G U3 ilE i SUREEFN L X AR VS

SZDBJ/Z 124-2015 & AR FFH AR I HLA S 73 #55 BUR U b v

3 RNIBFENX

GB/T 30989-2014 7 7€ [ LA K2 R B ARIE A1 g S FH A S04
3.1 EESMIE DNAID

S DR B PR DNA B ik, B HHAN N SR BORAT I AT ALA5 DAL AR D S b A A A A2 D 21
ZAVEE, BAAMA. MR, A, RN NS R HEIESR .

3.2 ABO IMAYEE ABO gene

ABOIML RS R AL T 95 Yetofh KB, 7 AMNMNE RIS TAH, FEF4KZ18 kb, HA7p
AN T4 K 211065 bp, k7N M28 bp#I|688 bp NSk, K £ Hlln R E AU J K R 7 BIE RS 2 5147 T 65 M T
T

3.3 ABO MAYE[E 538! ABO gene typing

MEED 3 B17K-F X ABOIL A 3E 4T 73 2, 45 G B 2INCB I 12 20 1L i /7K P )R (A . ABO
i R RE TR 3 R RE A E A7 BT, WT A ek PR _E 2 A el T2 Wia T . 0 S5 IR R S SR ik
ol 55 B R % i 0D I B e TR SRAS — B SR AR R A

3.4 Rh MAYERE Rh gene
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Rhfin 78 3 PR g o7 T 15 e (o fA 45, 45 RHD. RHCERI/ME&E F1& K (SMPL1) , RHDAIRHCE
SR 3 AN, AR 2130000 bpf H. i B A .

3.5 Rh MAEE 53E! Rh gene typing

MIED 3 KPR REAT 738, 0] X0 e e JR P B 5 FIRHD 2 [H xR 2% . #4rD 55D+ DEL
M, HARAERE I T AL A .

=

3.6 HLA 54 ##4 8. HLA high resolution typing

BRI TAS HLA JEAFARIORA,  SLA BBk AR M. HLA. #40945)
T3t 05 P R LRI FE T e, RCAURORRT, (R RS MO R RN A, TR IS AIA S 7
A

3.7 #&HIR ancestry traceability

AT 3 70 AN [R] St 3R RO r B [A] 5 B TR TR U A AE W R A 22 S K — LSNP, F T — A
AR IBAL R R R, BRI — AN AR AR ORI A e 70 2R

3.8 {BLLIERIRIEFRIE ancestry informative markers, AIMs

FEIE I P BAGRAG AN NIE RN 2 3L i 0 RS IS BRI 8 ) R 5 AR 2 R A
ATE,  F AT SRS 2 o

3.9 {R§tH#H3X probe capture

PR AR R X, BOTHRATHREEON90-120 nt IORSRIREIAE, R RS h e S RS Gt By ) o
HEFSTREIIDNA Y Bto 2008 “[EAH” 28500 Fr ATRRER 1K) “ WA 285 R 58

3.10 EAKS 94 principal component analysis, PCA

HORE IR LR, S ERIVMEAIRT CERSD LAk,
[GB/T 29859-2013, 2. 6. 5]

4 UEREIE

AlMs: 5615 BisEFRic (Ancestry Informative Markers)
AISNPs: fHJ#SNP (Ancestry Informative SNPs)

Bp: B X (Base Pair)

DNA: i F#ZR (Deoxyribonucleic Acid)

Fst: WeiElalisi 44 70 tL e % (Fixation index between subpopulation and total population)
InDel: ffi A$t2& CInsertion Deletion)

[ISNPs: MAIRHISNP CIndividual Identification SNPs)
MAF: A FERSE (Minor Allele Frequency)

PIC: ZZ(5 K& (polymorphism information content)
SNP: PR % A (Single Nucleotide Polymorphisms)
STR: FHIXEKE %] (Short Tandem Repeat)

SOP: #nifEfEMLFE (Standard Operating Procedure)

5 HEAhFMH
2
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LI EFRH

W3 S 25 W ARHEGB 50346-2004F1GB 19489-2004 23K, S =W 2e 4 S 25 B 1 . 2R84

PRI ER, 4K K AUARBERL, BOHL . B haz sl AN B v itic B R RS o 8T AR PR i
BE TR B IR A ST B6 = ML A JE R M A 06 S 00 S A 65K, W PCRSE R & A 1 B AT AR R a2 AT 20 XA
ACER T FIIRAARIC, ARASKRERALEE . 058 o AR BR IR B $8 R 70 H45 «

5.2

5.2.

5.2.

W&

1 EENF

a) fEEE A

b) HEEHaE R NAN
c) EARELOHL;

d) MEBHE,

e) TEHIRIRE L.

2 EERF

a) DNAFZIUIA & :
b) SCHEE &7 &
c) R P E R

6 EFEEFERICIEMAERLER

6.1

EfEARIC IR

BAEFRC R MR L
x1 EfRARcKE

AR5 SR E AR
UL L T IR Tt IISNP. STR ABO. Rhifi#, HLA%#Y AISNPs
6.2 BEFRICIEEER
6.2.1 MKIRA!

i 1 AL FRIC AT MR B, EExF B AT R BT 12 FISTRAISNPE AL AR L, BRF & BA R 2K
Q) JE R AR SCRLEA RHIE O A SRR OE ;

by CEFERE M. REEE. Fae o,

c) AL T IAF A A RLR B AL R4 s

d) BUEPRICH) D BIARZ RS . B IR =g, AR

e) At ENE, [F—AMERAFEHLG M FR 8

f) BB 2SN, £ l-15 111k (Hardy-Weinberg, H-W)i2: Il . STRig A% #5712 fJH>0.5. PIC>0.5;
SNPIRAEFRICHIH>0.4. MAF>0.4;

) A AT EEE B AT R R A I8 A 2

h)y &F R, 2/DOWEB00RKIE TR )G, BAER LI RAL 2 <0.2%;

i) STRU 250 bpit [ PI TCiEE5 bpfInDel LAARIESH 3R 2% 5
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) B RUATEATES (r2<0.01);
K) Rr36 ik e, ERML, S5 RS,

6.2.2 ABO, RhIMA!, HLA &

HEHE H A0 B PR e R A S 3L N P 51 22 5, B TABO. Rhufit B2V A4 43 B RIHLA FLA £ DU A7 8 1w 20 9%
Gy BT 2 DL A

a) HEHHTT IRREN T S5 ABOE [A 4 [X 5k ;

b) PREFHIIRITIEIRE T HE S RHDARHCE S [F 4 [X 5

¢) HLA-A. B. C. DQBL1. DRB1FAV s DU E - iy o Fe AL o PREH SR AR S 1T fiHLA-A.
B. C. DQB1. DRBI1 A fi 4kl X 15

6.2. 3 MEHIR

—ZHSNPA 5 H T AMAFR R YRHERT, NFFA LA FEK:
a) FTdeA s A 2 )R R A H-WAP A3 0) (P>0.001)
b) ANBERFRMENL &S, BIE =R AR, AL AE— N ABEH G LEME, MED I NEEFRA

H2% 2BV AL, BB AR — D NP SE SR A 2 B A N E 2 1 B, 36 FE Ll MAF>0.0108],
5>0.51M2IB] (L xS SRR 2252

c) Fst>0.313141,

7 HHEREE

SN SARER AP IR, BARRAE L 1R

(i) ries | b (e ) (e ] [ |

B EESOHERIERTZ

7.1 EpErhiagE

SN B UL A GRS AN EHIE S PR Rk, HAESE A H . ROk m e e A
FARGL, FFEZB R R RS

7.2 HARE, EHRRT
7.2.1 FERAER
SRR T
7.2.2 R&E. BRRRESE
Z: JLSZDBIZ 124-2015%54.2 32 BRIAIFEARIIREE . 185 5TR1F -
7.3 EEBEMFF
7.3.1 DNA $2EX

A2 IR MR 3 A SLAS A ) AR B D SR AT R HR AT
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7.3.2 FREXEFERMLSNF

BT R ARSI, A A RN 1 S 1 IR 22 0D By SO e EALIN e, i AR
e B A VEXS IS BHPE XS IR . I PP A A EE R 25 ILGBIT 30989-2014%57.3 Tl P AX A% ¥ o

7.4 EFEEHE

KD B AT I YE LU, IR EExS G5 SREAT IR Ge it AT 2% A s RO SR IR, B 72 WL
2.

S EBRIER \
Sk WirRE = e £FEH REEE HEES
THEE | B Sy iﬂ\'\]:i?s » E:d) » Egit .[ BlEEm
E2 HEESERIZE
7.4.1335%
S AT A AT U8, BRI e, PN R SRR S (LR R<30) .
7.4.2 tesd

B E S P 5 225 P ST LURS, B A AL E R AR, A X S
7.4.3 38!

R EEXS SR GETt i, I AL U R . Hor, SREGHIEA R SNPAL i r RUEE R, BEAT
T o (PCA) KRR A3 24518 .

7.5 [REITH
7.5.1 DNA 12EX

R A B AR ORI, X P2 A IDNAZEAT %, NAFA DNAMKEE =20ng/pL. DNAELR &
=1pg. OD 260/2801E 7£1.7-1.92 [A] 3K

K FH HUK 7 2R UDNAA ToRE AR, HEIk H AR BER 26l 0, ATRE X TRE e S,
SZHIDNAA 210 ng, EVCRFHAFEHAY SRl alA &, 185 i T SCE .

7.5.2 XEEHIE

KOG E B PCRIGDNABEAT SE &, R BA0E f yk SR SO v BOR /N K75, DNAE
5 TR A 82 S AR S ) U e % 8 A U W0 AT 58 B B s P BOR/ D SR AN R I e 4 B K B

7.5.3 iRk

afifb ) e mAI, B IUDNAWKRE>2.5ng/L .
7.5.4 EHUNFFRT DNA HREREEH

BBV T E A IIDNAR BE,  F SRR AR e e 0 A A R A U B0 H Rk AT E
7.5.5 MFHE


http://www.baidu.com/link?url=f3c_VNCEWpMyDaNZnpd83JHfmJpVk9Yew4RpbaVcBStHHt55ihJ0rL83HniZb7BhHBLSsgF5Ljs2QdwRuuYKEK
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NSHLRI A o B SR Q30%>80, SplitRate%>90.

HE: Q30%, ATEEEIEFLEO. 1% IE 7 B A N30/ 54 L, SplitRate%, %4>, FHLEHE T
FRINARBRAR 2 (15 51 o S i i Ll

7.5.6 HBILER

FEAML R AR S reads i H NAT G R 2 ER, A ARG WPHEIZAL R 3 BRI A H1909% A
AT R BRI R A ARG Ot B BR AR

T2 BEBEXMER

M reads sz HE% H AR I S R 42
XD XD
5000-7000 300
2500 250
1000 50
500 40
200 10
100 5
50 5
SE1: RN A DR 2H b BN R A 0 2 ) P I TR
32 B ARIRIBRIE S O A A N R e reads S 35 HL N, B o S 1 B 2Dl 3 S 3 50

7.5.7 BEICHE

SRR, AR O B A bR TR AR AT TR AL S, B AL RS
B e o AT SRS s iR o B — e eill, AU th 75 BEVEIC SRAE 7 10 O
T RIS IR R R SR IR B IR AR OR IS R AR ST NI . SRS
P45 S A SR B A T X RO, TS B T R B X A S 4 3 i SOP 22 St (L T S R B
S8 N A BEAT AT

Gy HERP R AE A B PR AL IXB] (R I, AHDGS T-SOPTT & AN S TR AR it I B AR A& 250
Zfy, X I 1 R i P A e A EIAE B 28 (R 45 SR AR S

7.6 ZERILF

BEIRI S RS SRAC SNV A AT A
*”3 HRIEF

SES E R ER HRIEF R
AR 5 SNP 2 STR | SNPEESTR W REER rs1229984: T/T; D21S11: 29,30
(V=§ S
ABOIf1. 7Y ABOIfL AL [A] NCBIZ i 4 . 7Y 004/B101
RH if. 74 RHDAIRHCE NCBI%#iERHDIV. | RHD 1227G > A/d

Gt
HLA HLA-A. B. C. | [H Br IMGT/HLA % | HLA-A: 11:01:01, 24:02:01
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DQB1. DRB1 I 2 HLA-B: 35:01:01, 54:01:01
HLA-C: 1:02:01, 4:01:01
HLA-DQB1: 3:01:01, 3:03:02
HLA-DRB1: 9:01:02, 11:01:01
FHVRE 53 SNP R T EE R 90%Z< V., 10%RKIM
HEAARZE 3B

7.7 HiEiEE

S PR B 3 E B0 75 A7 ik T 22 A R ORI PR B0 P B A 6 T4 A 121024000 7 WA F1 R o




DB4403/T X—XXXX

M & A
(ERIMERR)
DNA i

AP SEAR M 145 G A b G 12 2% 1 1) 22 8 8 R AR A5 U2, AN SRRV BORT A LA R g bric

Pk

A1

A 1.

A1,

A1,

A1

A1

A1

A1

MR
1 BREBMEFSTR L=

D21S11. D18S51. D5S818. D7S820. D13S317. D16S539. FGA. D8S1179. D3S1358. TPOX.
Penta E. Penta D. D2S1338. D19S433. D12S391. D6S1043. D1S1656. D2S441. D3S1744. D3S3045.
D4S2366. D5S2500. D6S477. D7S1517. D7S3048. D8S1132. D10S1248. D10S1435. D10S2325.
D11S2368 . D13S325. D14S608 . D15S659 . D17S1290 . D18S535. D19S253. D21S2055 .
D22-GATA198B05.

2 X Rk STR fim

DXS6789. DXS6795. DXS6803. DXS6809. DXS7132. DXS7133. DXS7423, DXS8377. DXS8378.
DXS9895. DXS9898. DXS10101. DXS10134. DXS10135. DXS10074 . GATA172D05. HPRTB.

3 YRBIRSR fim

DYS456. DYS389l. DYS390. DYS3891l. DYS458. DYS19. DYS385 a/b. DYS393. DYS391.
DYS439. DYS635. DYS392. Y GATAH4. DYS437. DYS438. DYS448.

4 BRI SNP L

4.1 I SNP i 5

rs740910. rs1490413. rs1335873. rs1979255. rs1493232. rs2040411. rs1528460. rs717302. rs251934.
rs8037429. rs891700. rs901398. rs873196. rs964681. rs737681. rs1463729. rs1360288. rs1382387.
rs1413212.rs2056277.rs2107612. rs1015250. rs1005533. rs729172. rs10495407. rs1357617. rs719366-
rs1031825. rs733164. rs938283. rs2111980. rs1886510. rs914165. rs354439. rs763869. rs2076848.
rs1024116. rs1355366- rs735155. rs1454361. rs727811. rs917118. rs2831700. rs907100. rs1029047.
rs2046361. rs722098 . rs876724. rs2016276. rs826472. rs2830795. rs1028528,

4.2 =Z{ISNP i

rs1630312. rs3091244. rs2069945. rs6001030. rs140676. rs356167. rs941454. rs10045. rs3743842.
rs2298556. rs3816662. rs2307223. rs10811897. rs17287498. rs385780. rs11141033. rs4540055.
rs3812847. rs2032582. rs2278786.

5 X B SNP L

rs2056688. rs2128519. rs1534285. rs763056. rs1373592. rs993010 . rs1557054. rs1243792. rs925178.
rs1207480. rs1936313. rs1977719. rs1372687. rs1857602- rs985425. rs933315. rs2190288. rs1991961.
rs1931662. rs149910 . rs1573704. rs1340718. rs1930674. rs1339597. rs1981452.
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5 Y B SNP Im

rs11096433. M145. rs9306845. rs9786479. rs17276358. rs2075640. M134. M88. M95. rs16980426.
rs17323322. M122. rs13447354., M89. rs9786707. M15. rs16980711. M9, rs17316592. rs17276345.

6 LKA SNP i

709. 1719, 1736. 3010, 3394, 3970. 4216. 4883, 5147. 5417. 5460, 6392. 6455. 8584, 8701.
9090. 10397. 10398. 11914, 12705. 13708. 13928. 14318. 14783. 15487. 16519,

VE: 7 _LIASNPIREA b ry 18 in Sk 4R 18 HIGUE ) HASNP, DL S 1) R S R4 6
TR

FERRIE AT, XA AR BRI JEDH S F SNPJE A JR2 1 F
rs2814778.rs3737576.rs7554936.rs10497191.rs1834619.rs1876482.rs260690.rs3827760.rs6754311
rs798443. rs12498138. rs1919550. rs1229984. rs3811801. rs4833103. rs7657799. rs7722456. rs870347 .
rs16891982. rs192655. rs3823159. rs917115. rs1462906. rs1871534. rs2196051. rs6990312. rs3814134,
rs4918664. rs1079597. rs174570. rs2238151. rs671. rs1572018. rs2166624. rs7326934. rs7997709.
rs9522149.rs200354.rs12439433.rs1426654 .rs1800414.rs735480.rs12913832.rs459920.rs11652805.
rs17642714. rs2593595. rs4411548. rs4471745, rs2042762. rs3916235. rs4891825. rs7226659.
rs7251928. rs310644. rs2024566,

T AE L IRSNPEEA] b AT i SCHk 08 HIAERHALSNP, AR R RGHIX T REST, X 73 [H

1B TR N
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10

ABO. RhifiL %8 Az HLAZ» BUAS K ] “——
FOM A REZIE (GA461-2004 J& I G i e AT AH B BARFR D 5

FREUREFZ IR (GA 1012-2012 fE IR B uEFe SCREER LE X AR ML)

”
5

FEAKES S (SZDB/Z 124-2015 3T A FH AR FIHLAR 23 #53 RUR IIFRUAE) .

BN RIHE

FEA B H
LI ON

ik O ARF A EORHE I FEAS 138 )

ERE S
LR N4 kR NBE &7 TR F A
A N B iE 5 Y A N K BE(EHE
ERANANEREE
5 BlA |R|H | B IERTFE AT N
4 B |h|L |1, 1. i
O | M| A PEIRTT J if %
i | 24} 4y | 2. 2. fidy
it gt Tt i s T B
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NA
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= P —
H:



DB4403/T X—XXXX

S5 3CH

[1] Dean, M., et al. (1994). “Polymorphic admixture typing in human ethnic populations.”

American Journal of Human Genetics 55(4): 788-808.
[2] Edwards, A., et al. (1992). “Genetic variation at five trimeric and tetrameric tandem

repeat loci in four human population groups.” Genomics 12(2): 241-253

[3] Bi%a (2014). AWDDUEALE Pl ISHERT ISNPIR RIF5T, HERERIK .
[4] Holsinger, K. E. and B. S. Weir (2009). “Genetics in geographically structured

populations: defining, estimating and interpreting FST.” Nature Reviews Genetics 10(9): 639

11



