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Reconstructing the genetic stemma of Sima Guang family
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Abstract: Genetic family trees, especially those of celebrities, have become the research
focuses of genetic genealogy in recent years. Among them, the history of Sima Guang’s
family tree has lasted for a thousand years with full records, which provides a good case for
cross-disciplinary studies. In this study, eleven clans claiming to be descendants of Sima Guang
were genotyped for 17 Y chromosomal short tandem repeats (STRs). The results indicated
that five clans of them showed very close (the maximum number of mutation steps was four)
relationships on their STR hyplotypes. Further tests of single nucleotide polymorphisms(SNPs)
showed that they all belonged to a downstream haplogroup Olalalalala-F492+,F656-. So, we
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can infer Sima Guang’s paternal lineage was most likely to be that haplogroup. Furthermore, a
genealogical tree based on stemmata from these clans was constructed. Then, in order to verify
the authenticity of the tree, we calculated the most recent common ancestor (TMRCA) of these
clans hierarchically using BATWING method. And we found the time nodes recorded in the
tree were in accordance with the TMRCA. This study offered a successful case of using paternal
lineage to collate and reconstruct family pedigree. In addition, this investigation will facilitate

studies on Sima Qian and the imperial house of the Western Jin Dynasty

Key words: Sima Guang; Genetic genealogy; Y chromosome; Paternal genetic lineage;
SNaPshot
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Y Gt AR A AL I R I ST R R ARTEI, B R A R AR 1 T kA s o A
FSALE) Y Jetifk. BI85 SIS MM 32 B PR ” RE, Y Bkt R
5B F AR AT N KR BT BRI, FRATA LUK Y e ki
FEFRICAHR 2N FH BIE GG R, TR 7 50 N 8 I sE 2006 R R SLast L 26 7Y
VAR R o, RERESR — 1R TR R HIERE. 1997 £, Skorecki K 25 [
H Foster EA & 2 @ VG@ it Y Jetafk - ff) STR T SNP 38 A& FRic 40 Sl Mt A 2% ) #1135 [ 4
SALBSIC DT - AR BRI AEAT T R 2000 AELLE, — RAIBETT P IR TR
IR Rt L2548, 2009 4E, Bogdanowicz W 45 ) x5 2 R WK Bty - 5 AJE
FRREIT S . IR RERAM Y etk BN R STR A1 SNP 7545, (e
AR ARE 1 IRIUE 2 B (5 B ANRTS Y FAEE 2 AR IEJLE, bEE md
BN FHARG KR, RIERERAFFEN T TR, DL E A 2 7 80#E . i,
2014 4¢, Olalde 1 % ™ XH# 5+ /S I T 0T REEA AR AR, MATRIL, ZFEA
A SE RIE AR BUE B 5 7 L8O RF, I A L Fia R R T AN 25,
King TE 25 ® 3833 QW5 5 5 06 D 24 [ F 3 Ay =t (B ik AT Y etk b
AR A 7RI o R IR AN, 5 A VRN I R0 Bk ak B 2 — 1 B S R B R 5 Atk
A7 TR, MATREE, A = BRI R ENRER IS B IUCHES, (HAERE R AT DU
IFUCHL, BeJaésaRA. His. BRI RO R A i 515 S otk A o B
AN, ERFEL ABE G T 2011 4, FA AL Y m it — 2500 5
BRI R AL 2Ry O2%-F1462 Y, 2015 4 )5, sz 5 e s ol B2 2 2 Wit 2 1k
HIEAL AN C3bla3a2a-F 14735, K1, 1£ 7850 F FH 08 BORMIEAL 3% &, 3047 AH HL3RE,
B AL T DR SR 0 5 TR P A R JR T T

7] 56 (1019 — 1086) , SEILAR 5 4 MBUA S L2 FMLF R, M ENER =%,
ZAFMY, WK BERETAILE R, HIERIER, KikiEReg ", B
A0 RBONTVE CRIZER D Ky U m— A 5T kit. B (REAG
FERE) B0 Hk, JbRWEREER (AT 1127 ) , & D68 phe) 552 7 &) D) kg
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AT T A D AT REMIB R, A T HSORN RIS R 5 E N T
FALE, ARBTTCRAT RS 1) BUAF P8 S A 500 R S8 LT R A 52 4%
MBI EIELE A, LB R WIALR R 2) AUHER U FIR LIRS, 7]
PAMAC R BAL R M Z L ) — Bt b, e skt . Ik, AWHTi 17 AK
v PSR AN R — RS R SR 2

2 FRRA

2.1 SRR

AIH 2 B R a2 b e PR R izim, RIE RS SRR, el
VEE B VRIS A VLR AT VU R AR T 11 A w) 5 DL et T (K (JF 3¢
GRRNF D [ 50 44 BVE R DB MERREAS . X FERON R SOt e E R, A
SAFIRMZIE W BAA T A D feE, IF BARTRE T IR AL LS. S5k,
TR BT A X M SR R R AR CON R S0ta 8 . FEACSREHAE 4 [ ) 70 Al WL
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Fig.1 Geographic location of the sampling sites in this study
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2.2.1 DNA 2B Y Rk STR § 12

SR BRI M Y RE AN R FH R S DNA il 52 3050 & (E o, B gD AT ETP-300 AY 4
H e RITE (TE I, L) JREGER 4] DNA. FfJG, tf TIREA DNA, K
AmpFLSTR® Yfiler® PCR Amplification Kit (Applied Biosystem ,US) #4731 !, -1
P ABI3T30XL WA EAE, AT 538, 3247 GeneMapperlD v3.2 40 #frscia 45 3 .
2.2.2 Y-SNP SR 4

HEF oy AR Seng, AT BTA IREAEAT T 100 4 SNP {7 5 SNaPshot & 7,
WHE T A FEARRRASTE . T REGE— B BIMAME,  TATTR A SN 5 5 1K 77 6«
TG, I REAC 17 STR B (3% 45 & A Sz =5 F5 - DU U5 o7 56 PRI S (i s 11221
M OTRERT IR SRS RE, ARG, S% ERRE LIS R4 (http:/isogg.org) [IEGHTIE R4,
PRIEAH L) SNP A7 s (f7 s A5 2 2 1 i WAk 1), JEATAH I 4y BUIIR, 38 30E B4k i
Y-SNP SR frferftt, e 2 m PR R A R
223 RFEREREE

RTMEFIGRE R E, FATER (GREA SR | /5 F 9 KR O L 5k,
RINETEE, BELRBEHEHR—IKFEERE, &EXERER T EETTRLR.
BARBRAE I AN 0 R ;

FEP W EEG LA AWNEREE. KR 0RARER L& KBS )
RAEARL R, BEANYQHE: JiEL A= S B, SRETEFHMEICH
ANPnJe eI m BoR d . AT A E S A= S (TR RN R E B 45
55N Ak S AN, nE] AR T R SR i ke E S AT E SR
TN ATT AT, AT XL NIRRT AN IR A5 B SRR
MG FLFRM Y, ARPATES MR DO BRI DELUE AR (B2 B
BRGNS (7] Bt

FIEAE AT LA W) B R B R D LR AR (A TG 1126-1127 45D 4351
PG E BRI RGN, UL E] T8 G AR (A0 1573-1620 4F)  FH HAE %

F= 1 I F492 F1 F656 FIEARER
Tab.1 The information of SNP markers for F492 and F656

SNP YEAIE (g 19) =4 PCRE|Y SEAHFH)
F492 18615814 G->C  FOR TCTCCCAAGTTTGCTATCCCA  AAGAAAATGACCTTTGTT
REV CACGGAATTTCAGCTTCTGATC
F656 23757974 C->T  FOR GGGCAGGATGAACGGAGGCA  TTTTGTCTGTGGAAGATGGCC (% )

REV GGAGGACGCGGGAAACTGCT

¥E: SNaPshot 4 ELPK 2 i 77 75 S 5wk TR Lt s iAo b ia e, RATRE T 2 axt . M B B, 2
iy A % % 7% & Control DNA 007 (B & AmpFLSTR® Yfiler® PCR Amplification Kit) , T4 #/4x# % Rlb, SRR A
F492-F656-. % 4b, BLE —iR 7 & ¥ 47 Control DNA 9947A (&) H % — M. Mt E A D33 GEEEREA) ,
J& T O1-F492+ F656-
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TEE R, 18 FIREEGR AN LA s, A O R Do 2= b =] SRk
PAS A A A S N 2, FEPIAR SOE A AEIR 2 — 30, IR — S R IR 14 ) X
Joe T 2 P — A B AR

BATUK A I (A 3, $ B A IR S8 57 CBAR] B i 40 AL =) S
R, B EHME BN ZKIEE I K e B KRS R E . T AR &
FINSFIE R, I, BREZANDRES, HRFIEAME T LA, IR
BAWSHHAE . RN, XA R KB EKIE SR, BAVEEITE AT 7 4A 8.

BJa, MRS R EE T E A BATWING B 7355 “H5 s A9 BT b g s 8] R 5% ik
IEHEHAR I AR AR AT R 5
2.2.4 FAERSE R (AT

FEAERHLI RIS TF e, B STR ZRAR %2 i E SRR T % (EMR™PD I = Fh X R
g (OMRB2Y, ImMRP fil OMRS™) 5 % I+ J7i5 & BATWING™™* (Bayesian
analysis of trees with internal node generation) Fl ASD””" (average squared distance) Fifii.
FRATHT A B L0 5K R SEAR R A S R I, SRR R AR AN BATWING H45 & 1
TR S R OHER, Pk, ARFFURCSKR ] BATWING V%, 2 AR SEpAE ] 15 4
Y-STR 47 £ (3B DYS385a. DYS385b) Fld)ha N4 H 15 & 8 £ KAl =,

NI R A SN, RATIEE BATWING 773k, xR K22 47 JLAH
AT, PR S AR RN R A A AT IR, B, AT AN E &
PSS ZR AT SR TR T, FRREAd v AR s 18] 20 S 5 ) - SCHR AT ] Eh AR AR v ) AR
ITHEL. )5, B8, BXMEEZA SR — BT LA AT, 75380 i e a) 43
SRR AT S ARG ERAT L S5, B A SRR T IR RS T
I 5 ] b A & AT LU
22.5 BE X R MK E R ME

T B IR B F) I R AR AS Z R DL ARATT 5 4 [ HAh [A] & S5 R Olala-P203
IIREA 2 (8] (it 4E % 22, RT3 ) NETWORK v. 4.5.1.6 (Fluxus-engineering.com) [] Reduced
media-joining®™ V%, 7 TS BEUE SCIREGE P F1szag s R AFFEURILT 96 MEA
(715 4~ Y-STR {7 & (P DYS385a. DYS385b) Fsi {6 R ML K.

3 45 R

3Y REfkni

11 ANE] S 55 3E 50 A STR FISNP ()43 U 25 B 0036 2. AR HE % 2, FRATTAT LLR I, 492%.
BE. BH 2. Y3 MEY 41X 5 MKk (BEMFEN, L4 MFERWAERIE +
A 1AFEARR STR F A Ik 2 18] +43#50,  HFJ&E Olala-P203 HufEff. N 1 ik—bH
E SRR, FRATIE R T 1) R U SNP R ZUHENI 45 R Olalalalala-F492,
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Fig.2 The results from a SNaPshot assay of objective clans and control groups
GE: B 11 MR A E B RRE R, SO WXOT B4 8 I3 25 R 71 6 4 R %)
Ji F SNaPshot MIHAHEATIRIE . 5407 Z1 AN 43 43 B e (8 0L 36 1 AT 2.

WX S AN FRER A ERER (K2, BT AKXV HE b # AR
Olala-P201, T&#5 1 5% 1) WX04-08 Fll 6 45 5 5 i [t WX09 3t 6 A [A J& . % B
O2a2blal-M117, Fo8h 4 55 d i) WXI12 M8 6 5 i WX16-17 3£ 3 A 7] @ 2 4% B
02a2b1#-M134+M117-. X > LA 4 #E A 03 i STR S5 ARt 2 1] Z2 AR K (e K
ZREE N, BATTH BATWING V455 5l 65 3% P A BLAE HE 1A BRE A 3R AT B i SEAH B (1]
fhit, JB T HfEEE 02a2blal-M117 Fil O2a2b1%-M134+M117- 52 15 (1) 5 3 SLAHE ) 18] 43 50 A
FE4> 1974-2403 FFEFNFEA 2275-2677 4F, 5L E BRI R ARE . Kk, FRATAFXT
XL AR — S R T .

FR4E ] 2 119 SNaPshot 7389455, BRI HRZA 21t 99474 HAARICITHug (24D
5P 6 IR 007 DN F492-F656- #E A (I 2A) , FHIEXTIE D33 (I 2B) M M4 RN
F492+,F656-. 74k, AN ARKITES (B 2B) , UiH] SNaPshot 7 BUfA& R 45 R+
SEM. WE, S S REERE, #KE 11 AR IS L K86 2 4 Olalalalala-
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3 2 17Y-STR 1 SNP 24 Bl g5 5
Tab.2 The genotyping results of 17Y-STR and SNP

— =
oA B HE o - a o &~ ® 9 w v «© »n I 8 2
ik &R Z REL 2 2 2 2 o2 2 2 oz oz oz £ L SNPHEfrRF
H# e a8 8 8 8 e a8 8 a8 8 5 a2
R I R I 0 B CRC )
JBH1 SMG SMGO1-3 15 14 16 24 9 13 14 14 10 11 18 15 14 21 13 13 18 OIb-M268+ P31+ PK4-,
M176-
SMGO4-8 15 14 17 24 9 13 14 14 10 11 18 15 14 21 13 13 18 OIb-M268+ P31+ PK4-,
M176-
SMGO9-11 15 14 17 24 9 13 14 14 10 11 18 15 14 21 13 13 19 OIb-M268+ P31+ PKd-,
M176-

#MH2WGD WGDO1-2 17 13 16 24 10 11 13 14 10 9 20 15 16 20 12 12 19 C2-M217
WGDO03-7 17 13 16 24 10 11 13 14 10 9 20 15 16 20 12 12 20 C2-M217
WGDO08-9 17 13 16 24 10 11 13 14 10 9 20 15 16 20 12 13 20 C2-M217
WGDI10 17 13 16 24 10 11 14 14 10 9 20 15 16 20 12 12 20 C2-M217
WGDI1 17 13 16 24 10 10 13 14 10 9 20 15 16 20 12 12 20 C2-M217
THIWXA WX03 17 12 17 24 10 13 12 15 10 12 21 15 17 21 12 14 18 0O2a2*-P201
WXB WX04 14 12 16 24 10 14 12 15 11 12 20 15 19 20 11 19 19 O2a2blal-M117
WX05-7 14 12 16 24 10 14 12 15 11 12 20 15 18 20 11 19 19 O2a2blal-M117
WX08 14 12 16 24 10 14 12 15 11 12 20 15 18 20 11 19 20 O2a2blal-M117
@M SX SX 1512 17 23 11 14 13 14 10 11 18 17 15 19 12 13 14 Olala-P203
HE XX XX01-5 15 12 17 23 10 14 13 14 10 11 18 17 15 19 12 14 14 Olala-P203
XX06 15 12 17 23 10 14 13 14 10 11 18 17 15 19 12 13 14 Olala-P203
Jo#2 wxC WX01 15 12 17 23 11 14 13 14 10 12 18 17 16 19 12 10 13 Olala-P203
83 WX02 15 12 17 23 11 14 13 14 10 12 18 16 16 19 12 10 13 Olala-P203
T4 WXIL,13 15 12 17 23 11 14 13 14 10 12 18 17 15 19 11 10 13 Olala-P203
WXE WXI10 16 12 16 23 10 14 13 14 10 11 18 16 15 19 11 13 13 Olalala-F140+, F492-
WXF WXI12 15 12 16 23 10 12 13 14 10 12 19 16 17 19 13 12 18 O2a2bl-MI134+, M117-
WXG WXI14 14 14 17 23 10 14 13 14 11 11 19 16 17 21 13 10 13 N-M231
WXH WXI15 15 13 16 25 11 13 14 14 10 11 18 15 18 22 10 13 18 Olblala-M95
HHSWXD WX09 15 14 17 24 10 14 12 15 11 12 20 16 18 21 11 13 17 O2a2blal-M117
Jo6 WXI WX16-17 14 12 16 23 10 12 12 15 10 13 19 15 17 19 12 12 16 0O2a2bl-M134+, M117-
7 WXT WX18-21 15 12 17 25 9 13 12 15 10 11 21 15 18 22 12 10 22 O2a2b-P164+, M134-
Hrol AHAREN LR RTRAALAER; 2. SMG: BEWH —MEARREME HH; WGD: Wy 5 —MEAR
EHEA WX TR ER, h T 2 BH0 TR X AT K4, £ WX BB L AT EXFH AT, Sl IE S “WXA™
“WXB” &; SX: ey, XX EEEEK

F492+,F656- (& 2C) o A A HF AR 1 S A5 T 28 20 Py 2 1) e T il 500 AL ] 3
IR 2 BB R, BATTLUREL, F—ZEh e A b —M AR Rl
KM, ATETXS, ER—FKGES, RBREHMER, XS AETARX R,
Ub, 4@ B, 1 ANFIERIG N 14 AR Hdr, “8 27 FIRM WX01. “I8
B 37 FEM WX02 F “I54 47 FR WXI11 A1 WX12, flifl]12 [ f#) STR # FA4E 3
LAWY, [AlJE Olalalalala-F492 FufEfE, JF H S C B A AT L [FAH 26 A 5 SO, Hoks
AT NE 2 &, w48 WXC. it 2 i LUEH, HE XX M SX A SZ A2/
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Fig.3 Phylogenetic tree of samples in this study

Q
©
O
0 O
Q o
O
@) O
@) O O O
O
e~ O O
5 O .. .' e o
0 o— %5 N
o '{ O
O
N Eaeis ([ ETEE 0
N = N srEms > ©®
szl sry I =50
I o STHRPIRR - o
N rEeeAr [ Sntxk

4 858 O1a1a-P203 BiEfL X R MK E
Fig.4 The network of haplogroup Olala-P203
AP E—ANEARE M SIR 22, AANERS AKREL; EEAKES SIR FHWE R RELL; FEHEREKTRRE



*312- AN K E O 38 %

STR F 5 R 6 2 [B] R RASHE W A2 DL, A28 S8 T AR 22 4 51 1) DYS385a, DYS385b
LR, ZF 5 WXC R RSP K22 S WA P LN, IF BARATIE
J& Olalalalala-F492 SiA5HE . O 7SI E WML E/R R =ANSCRIEIICR, TATLH] T
ERAZMEE (LK 4) o WNGERTLVE S, = A HRCRIFTE R REE—, b
M2 M EI R KRR ARV LU, WX =S RER R L EAEYRISE R R FR,
FHECIARRER, AT S TIHTPDOR . 22 BIOG AL VG DR SRR 18 % 06 R EE N E V)

FBEIX =ANSCRTE STR F1 SNP 73 B I — 8, AT HBATHE = S
TR AT RE TR EOR
32 IEAREMENSR

FRAE RS R A RN, AT =S RO TERE TR AT 8IS 3F, B4 — ik
TR F R RE (K5 o FATEDT BATWING 754 3 R FEHN TR (K 3)
FExF etk 2 AT IR A5

RIEIE R, =HHF D (4 976-1041 4£) A=A HR (BB . EXMMEE)
(T3[R SE, RIS AT X & (SX-WXC) LA EHME BT R (WXC-XX)
BT L A 2. i BATWING J7 Ak i BA L =AN 32 R LA I [A) 23 53 A EE 4 911.6-
1160.7 -, 898-1145.7 11 948.9-1213.3 4%, #AEA L 7] Dyt AL VG A — 8 11
ML) T BT BA 5 DG4I (BE 4 397-444 55) MZEXLERE B, X — 7 e FH4Fnl K0 it
SX M XX AN R HISEAA I A] (BE4> 247.3-328.3) Skefliit: DU A S0, AN
T8 WXC X R MO LA S, ARG AR S 701-766 4F (] St S, LA
254 —0 . il BATWING J7 i vHHEAG 2 (B 9B 4 774.5-1007.8 4F, 3% 434
F4h, BT E BRI R  EOE LA E ECA 150-200 4 (A S5k, LL 25
FERN—AD , FEITE KA LR F STR Hf5A (B DYS385a. DYS385b) ,
T E 2 H 2 (9 B 1) P R A7 HEAE IS TR A ik e T S b S

gr BRI, 1 R BRI 7 S R 5 S BT AR SEA I TR — B, U B AR S B
B AT 2 I LA AT 5E

% 3 BRRX R AAERN RN
Tab.3 The TMRCA of objective clans
EMR ImMR OMRB OMRS
Clan TMRCA 95% CI TMRCA 95% CI TMRCA 95% CI TMRCA 95% CI
SX-WXC-XX 43713 569.2-31873.6 1160.7 159.5-7616.8 1147.6 157.3-7545.2 911.6 121.9-6086.5
SX-WXC 4405.4 353.1-48602.5 1145.7 87.6-12491 .4 1120.5 85.9-12328.3 898.0 66.1-10179.8

SX-XX 1204.4 50.0-16042.0 3283 12.6-4604.3 312.7 12.1-4392.6 2473 9.3-3589.0
WXC-XX 4446.4 553.3-32870.1 12133 156.0-8263.8 11825 152.2-8083.7 948.9 119.2-6623.7
WXC 3833.7 210.6-53229.6 1007.8 48.2-15604.5 978.1 45.8-15397.8 774.5 34.8-12630.9
XX

JE: TMRCA (Time to Most Recent Common Ancestry) 4 #7448 i} |5 ; CI(Confidence Interval) % & 15 [X [4]; EMR, ImMR , OMRB,
OMRS 2 1 7 STR %74 i %
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Fig.5 The genealogical tree of Sima Guang family
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RERZEAALFAGEZ Fitsk (E5HFHE FDENFTLGRLETY , CHHEELBEFHRFH 19854 38) , «REFL
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4) oAb <02 ARHE FKABILK, 7 DR A A HEE) A TG 1052-1089 4R, 5«4 Y36 7 K K 4010 HA A TG 1050-1090 427 £ 41, # ik A .

5) shab 937 RERE, ADMAADRET, B ERURZFER HEAGANEGHAE, N BRI 45, B
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