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SUBJECT: DNA Identification of Romanov Children Remains
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the samples recovered

Russian
Bone # Region Sequenced Sequence
Right humerus 141 16024-16391 and 35-369 16111T, 16357C, 263G, 315.1C
Occipital fragment 139 no results
Occipital fragment 144.1 16024-576 16111T, 16357C, 16519C, 263G, 315.1C, 524.1A,; 524.2C
Right os coxae-| 145 16024-16391 and 35-369 16111T, 16357C, 263G, 315.1C
Left femur 146.1* 16024-576 16111T, 16357C, 16519C, 263G, 315.1C, 524.1A; 524.2C
Right femur - | 147* 16024-576 16111T, 16357C, 16519C, 263G, 315.1C, 524.1A,; 524.2C
Right scapula 140 16024-16391 and 35-369 16111T, 16357C, 263G, 315.1C
Cranial fragment 143 16024-16391 and 35-369 16111T, 16357C, 263G, 315.1C
Left ilium 142 no results
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Skeleton | Attribution Samples Bone/Teeth

#3 Olga 3.46* Fragment of a left femur
3.4 Partial tooth

#4 Nicholas 4.29 Fragment of a rib
4.51* Fragment of a calcaneus
4a* Partial tooth
4.44 Fragment of a pelvis

#5 Tatiana 5.21* Fragment of a left femur
5.29 Fragment calcaneus

#6 Anastasia 6.14* Fragment of the diaphyse of a left femur
6.16* Fragment of the diaphyse of a left tibia
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#7 Alexandra 7.48 Fragment of a pelvis
7.49* Fragment of the diaphyse of a left tibia
7a Partial tooth
7.40 Fragment of the diaphyse of a left femur
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AmpFISTR Identifiler and AmpFISTR Yfiler. AFDIL d i tsdz! LdecpLOs € s d 2 dzr 2
i 5 H afits HOZO B SANPREIST R Identifiler and AmpFISTR Yfiler PCR amplification kits d
Ho Hi ¥ toj Ctsd3j dzH iz j sz s AMiDay jddzls & © ) t ezdzd Is j dz' dz" = 1
ydedztse. 1At O dzd ¥ dAPRISTR MiffjFilezlatBARDH t5ddzj H s O dzd
ftooslsC sz dLelstsoadlsj dzj 2. sGMEH AFDR 'Jdgtf sdzj 553 ®Hzd d
Motsd s ttss dtetso OdzdzminiSTRY Mnff J Is @dgfiatzd f d y SERsHYO dzdz™ §
STR ftesHEzCIsT B dzd f tocsOdzOdzd L ( tc swlOHz" & jodzj Isdfi dzfs s

OdzOdzd L OI8t0@ MO0 ( dzofl G8nti8 nalyzer (Applied Biosystems) . ¢ dzOdzd L
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AFIP-CME-DNA (40-31a)
SUBJECT: DNA Identification of Romanov Children Remains

HOdzdz" = B dz ftetso jHJ dz ) GesaBtmh softward W32 ¢ GedagBer
Vv3.7NT d dzdGenemapper® v3. 2. (1 OLBjte WiOcdij dzstse ftcjHjd
o dzz Istc j dzdzj G 5 tc OL d3] tc dfEedeScan-50B OldZy Qtcls®@dzv ( f tc O o d dz' o
sBtSL dzZOyd dedv Odzdzj dzj 2 OB dzd C sde" MtcOo dzd 9 O dzd fiy* f
dzt H H J tcASEFISTR Identifiler, AmpFISTR MiniFiler d AmpFISTR Yfiler allelic

ladders).

b1 9/ RYT o611 3M R HUOGURHBURY[HSR[ [ ouY[ U3

[dzv MhtOdj ded™w dzj L O did &ssMisd dMmMdzj 1o Odzd
OB Ol BtedY n; tjLizd O dzj jtej desimdddm: dL
ISj uddedd ofmjets §jtedtstO@ dshishiizzCHsts oddpepdrj. H so @ dzgf v L O:
GMId AFDIL, { dzjSltotsW Stoj G OB s dhfnj dagztizh B O te@s Bzq
d tlftcOo dzj d' dzj L Oo (Pdtef Gslts dpiwerdityof Stzatiuglyde).
[7 ftjHjdvdd §tOsdd SFRMKddOER Is th SfdszESh ¥ s ©ls dat

o jWIsdsimisd, cHj BYyjddoOskmY Hoj CtdSktedwlkzshd

LR=  Pr(ElHy
Pr (E| Hyp)
{yjdzdo Ot Isihv Ho O Myj dzOted ™. ] ud fmdzd s {Pdrj Y

shdzs o OdzdzO™ RO H)G 4 €lsjsisjs O ftoj HEMdEOieds O Is,
dj HsMIs O h 8 HgesgR o . [ IO L dzOdsj dzOls j dzj sy dzdo O k
Odz' 5] dzOlsd o dzgs2, dzbHdrj, o @) dgfofOedga? deO Istd, ylst

ftod dZOH dzj 4 Ols HjlWd (EROdGss' S d fsdmisHYIs
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AFIP-CME-DNA (40-31a)
SUBJECT: DNA Identification of Romanov Children Remains

Jqdzido JH LR BB s8R BH MudlsOdzs M f s 3sDNAViewltc 56 tc O o3
(Charles Brenner, Oakland, CA) , or f sdzdgj dedzts?2 fts ddzHdo dHEZOdz

AFDIL (Laboratory Information Systems Application, FTI Inc., Fairfax, VA).

trrvf?véu3
stsdzd yd mise s

{ftejnjdjdd] S(sdzduyifbseO r1s o BBl jdj BB
Gl dzod3te 3 S tdrst@EpMRIlc j H dzv CsdeC toj Isdets?2 ydWter 143 . &
SBtOL YO 4. 44 B mMEESUE] GOl Ctflsd 5.21 Mo
MGEs/ul ((Hj IsOdzd ® Is OB dzd y J 3) . 1 ©dzd udJ ddzedBdlL
dzOB dz8 HOdztsfy! . stdzdyi Mo brW B e@stsp § HzbEZY d alzfg )
615 pg/ul. l skttdyOlsj d df - S(tSdsttsdzv- [Is 11s dJdzd W
CoCtizgets Stsdzduyd mMlseats 11 s.

vOBd&ZdYyoO 3. stdzduydMmlsets 1 s o GEGBEOL yo-, dMm

Samples grave 2 mMtGE 143bp/ul Qty AluYb8 (pg/ul)
146.1 (S sf)Is 9,707 16
147 (€ sfMls 4,934 /4,239 37/ 29
Samples grave 1
346 (C sMis: 60,291 186
da(L BB 11,279 615
444 (C sMis: <100 12
451 (C tsfls 5,261/ 5,562 45/11
521 (€ tsfyls! 2,923 11
6.14 (€S sMis! 9,396 11
6.16 (¢ sMis 17,794 136
746 sMis 11,773 19
7.49 (€ sfls! 16,806 49
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AFIP-CME-DNA (40-31a)
SUBJECT: DNA Identification of Romanov Children Remains

[ISE: 1 CodoOdzjdzsls BdlssisdHiedOd dscts ¢j dshko. |
dzj L OoadMmddsts o' Hj dzj dzg HOo O HT . J IsOB dzd Yy J fs5C Ol
sBtOL YyO.

Rua[ (1[I oAREIMIVTIROIPLESB

4 ZOyYyOz@daB'dzd L Jtetso Odzd tMisOdzC d, B dZOtclzy j dzdz |
1) . [ f sdzzyddzd ¢ sdzdz" 2 f tetsW d {B024-8 B 6izls tc mdz! Islas 5 As
EBtOL YOS (144.1, 146.1 d 147). wuwdCojdf ofmjn Is
fsHIse j to) HBHzj Is@o ddpdfcite 2 § f QEKHLT, 16357C, 16519C, 263G,
315.1C, 524.1A and 524.2C.

{Bryd® @Qtcd ABRIO CJAC S st g MisOo E\flitcj ¢ d B@zf o lststs
o dzs8 Ot OCIsj Bda b gl 2 oHYEHYIOWaRY 1 Isdr GBttOL yse MmMtcOo
stededdOdsd BldI16H J sifplefO, o] ¢ d sdz’ defjies e Odaf" Mj ¢ o
5B tc OL 1405 p41, 143 d 145, 3" O dz@ dzd L d tHY o[ 1BRR4F16391] d HVII [35-369)].
tJ Cojdzd tots 5@ dz@L Hydz'HVI  HVII B ' dzdf SH Is 9 j to YHHAGWHB111T,
16357C, 263G d315.1C.RL Ho 7 WESdDdMBdzj § sdkzyj &zs H Odzdz -

1 Olslzj d3r osMmMftesdL o j dzd §Jtsdzde § HwsWddzd dL Ml
Hisyjted?2 diL  f§jteo seuwny | O} )l gy tetse Odzd ! o g
WO i dzlst , ) OB dzd € 5 dZDEKAM4 s O@MIEdsiz440] L dFmRL0).
) sMdzj Hise Ols j dz desylsd o M R difHix(soddoHStdzod@dadz’ A te CaigjL k d
HVIJHVIIf sHIse jtey HOB s f sfdzj Hise Olsj dz! datsfls’ ¥ dzj HO9
sMis OdA.ts 9

YIstsB T sy dzd o Ols Yyomlstsiskz 1 Ists2 fsmMdzj H59 O

Mtsmtej Hislstsyddzd i) dzO dzj B3j ySts2 BOL,)] @OBRBZEDNAR=5:
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AFIP-CME-DNA (40-31a)
SUBJECT: DNA Identification of Romanov Children Remains

mt DNA 1 SfbkdvygdsddkzOr 1 0L 0 HOMIK O] EMPP®] C fif AR t
B' dzO dzj B3d y¢ 2 Htoddzyj M2

[ dzi dzOh dzd dzd ¢ BS ¢ § OHisifwzddazFH 59 Ols jdaf' odzts iy ls d
dzj 3 yS 2 dedPInj dedO 9 ftoj H) dZOR 3 D4 E MPOPRCHsAHI 2y, [ 9 (¢
B skh@dzd cOf dzslsdf AOtedyr fl fodishi 8 ¢ dzsB Odz dzk
MsHjtyOhj2 23 627 d*Hj?2 (4 839 dtHI2 o OdBjtd
mt DNA d 18 788 dz¢#Hj?2 ls odzzlstej dagdzj 2 BOL'™ H Odzdz
dzO 02/ 26/ 09) d dzddzi SHEREdEf OHJj dzdv , ZOjybs { B
fsfdzj Hise Olsj dz' debfglfdzj G o @R dz' dzgsMis!  sdzdese s € t5dzls
[16024-57 6] ©MsOdStss AOtw 1 dStsdkow |1 (Lks 6l M¢j
d MmMtstslse jlsMmiso 5o OdzO dL H Odzde'Ggd H Aiideda a0 ddtyé @[2): HV I |
16126C, 16169Y, 16294T, 16296T, 16519C, 73G, 263G, 315.1CMc j s j esf &z®L Bd j 2
fsLdydd, 15860%60¢ b | otz udejdsdddazizs ¢ sdzstetsdz! dzsdz t6j 6 d &
usYe O ciljtesy dzOL di3d df 8 d fif isls fifly@naffyy dl &ML HOMW ¢ dzOo dz' B

C i3 sdzj dzls s tdmz@s S
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AFIP-CME-DNA (40-31a)
SUBJECT: DNA Identification of Romanov Children Remains

4201802153 _R16207 JAAAAACCHAATCCACATCAAAACCCCC:
) 1801 153 F15930 JAAAAACCIAATCCACATCAAARACCCCC,
4B PS2_casework

Es'nsbm selected 5 ) 60 li16170 lis180
nnnnnnnn position “AA}‘ACC‘\](TCCAC TCAAAACCCCC:

A. ) #aderson CR (revised AAAAACCEATCCACATCAAAACcc:c'—

o
2
ks
3

) 3| R16237 Fragment bas m 169, Base 161 of 207
Pk KRR AT A
: 5 % T A | I d d I | T O I

Agws ’T '.&77;;}; AAA
B. St 2on Fsw gt TGTAGTACATARAACC
082868121 2o 4022 00 [TCTAGTACATAARAACC
G120
dpheessieed  [5150  [16160 _N16170  ligiso  Tierso  Tis200
smsesspsin 8 ITGTAGTACATAARAACCTRATCCACATCARAACCCCCTCCCCATGLTTACKAGEA
Selet Nt Ambiquoes Base =
ey

DRANETI1 Tabn 140000 01 Fragmant base 118,990 Fase 130 of 31
TAEA7AAA“CC‘iAAT[EA»’ATEAA
TARCATRARAACCNART CCACAT CARAR

YUYV VW VY VY YA
mumpwm mlﬂ%mﬁ)@i

A A CCACATC A4S
RIiIHlIIIIEJ/IIRGEIGIRGTTII

t dfp. uStedd" sls 16169 C/ T cjljtesf koL ddd ddjshj2
My sdz LizjlsMv o EyjsddSOR Ay d j dz@uzf tR®4sh ¢ R .¢ 5 dzlz 1
AFDI L (B) tjLbkd kO, f§tdzyjdd j GMI

vissB' yjddeOls: yOmkslsk ¢Of dtylsidsyls@ wqoke m, iz
BOLj HOdzdzgr = 1 O0dedd (n=209 BteOLY") © ftejHj ZOR
BO! AOtew B’ O HOLMNC Xz teEPdyEdn RS 0¢ d 7 ksydr A
fshdzj HSo Olsj dz degsfisd o HEOBEEO2 § iz @ REAZ - » s
16169C (MtstslseagsMmisesd jMterj @ 3 340 §smdzj Hse Olsj dz

[otOLdd ©®© BOLj] HOddk = EMPOP mMttlse jlsMiso to Odzts 3
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AFIP-CME-DNA (40-31a)
SUBJECT: DNA Identification of Romanov Children Remains

1 5dMS AFDIL + SWGDAM mt DNA BOLO HOddz & §§OLC
0.08 %) cOfdskdfO AO0LY, SCSEHO s distg da]® dify
COf dzslsdfsds AOtew + 161609[Isdishdesda dz@®?2 nOdgls sls O

COf dzslsdf© AOLY, COC §skOcOdk], BN O tjHSE2 .

ReafrflorRr ovvfuffrlB 118

10deBdzj § MsrttOdzdoh dj Mw B C tizhfls deH § do¥s 6 @ f dpgfftzis © O dz
Odzstesf sdzsedyd MSsd3 dMmfmdzj Hse Odzedd d Hoe O CwMmisdz n
(146.1 and 147) B" dzd t®lstsB tcOdz Hdzv  dmmdzj H t alZB dzdcY S EJF o
(Cdzstsded A Odzij slsd), mdser o OWM: dO tOL d&3j t6j , W
EedzO hj2¢d tjhddd 4 Aylsasj ¥ =Olsdg dfstcd dzOH dzj 3 Odz ¥ j dzh «

tdLlzdz OIsT H A6 1R PSYO Odzr o OBdZJYy 3. sO0
B' dZOSf qietso OdzO dzy dBwBjdejj My B 6P LBEBEZCOGE S BABE f
amel ogenin fs8C0L Odzd {§ tcq z0 H tepAPUpf]dizts HL Ishabd ddd y Is 5
sBtcOU47 W tesd L Bh j gzdeistfda] dzdzs MIsOyd ffr 3 dzff] dedPh dzd dzd ¢ O
CBdlsoBddoydd Mmtej Hd {§dizywjokds d-y fifid widddd] 20 d8idjRizj 2
ofMmin OklstmSAR rdztdtsHt'tcjj o7 h O s f stetse ylkze Mmise (I
EMlsOdztso daj AdEZDRL (100 RFUs Hdd&Vv Odzdzj dzj?2 ©¢GjlsjtesiL
Odzdzj dzj 2 ¢ slsifsdz'dSctisIs§ Odzdzj dzj 2 Is 6 PDa Adzdo)! tELOTEM dFRts ¥ dz
Olsj W OCIsr .
]l sdzso ddzO L Isdnr dzsyder m Odzdzj dzj 2 e Mmilsted yojlsfmw o
Odzdzj dizft OL " 9 OV, 1yt dzOd gfts dgjr jdz(fo jiftassirzloydgtsizr s ddzO  tc O dzd

OB dzdw d 3 @qgdd
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AFIP-CME-DNA (40-31a)
SUBJECT: DNA Identification of Romanov Children Remains

Table 3. Autosomal STR Genotypes for the Romanov Family.

Sample Sample Sample Sample Sample Sample Sampl

4.3 7.4 3.46 5.21 6.14 147 e

146.1
Tsar Tsarina
Marker  Nicholas Alexand Olga Tatiana Anastasi Maria  Alexei
Il ra a

Amelog X, Y X, X X, X X, X X, X X, X X, Y
D3S1358 14,17 16, 18 17,18 17,18 16, 17 17,18 14,18
THO1 7,9.3 8,8 8,9.3 7,8 8,9.3 7,8 8,9.3
D21S11 32.2, 30,32.2 30,33.2 32.2, 30,33.2 30,332 322,
33.2 33.2 33.2

D18S51 12, 17 12,13 12,12 12,12 13, 17 12, 17 12, 17
D5S818 12,12 12,12 12,12 12,12 12,12 12,12 12,12
D13S317 11, 12 11,11 11,11 11,11 11,11 11,11 11,12
D7S820 12,12 10, 12 12,12 10, 12 12,12 10, 12 12,12
D16S539 11,14 911 11,11 11,11 11,14 9,11 11,14
CSF1PO 10, 12 11,12 11,12 11, 12 10, 11 10, 12 10, 12
D2S1338 17,25 19, 23 17,19 23,25 17,19 17, 23 23,25

VWA 15, 16 15,16 15, 16 15, 16 15, 16 15, 16 15, 16
D8S1179 13,15 16, 16 13, 16 15, 16 13, 16 15,16 15,16
TPOX 8,8 8,8 8,8 8,8 8,8 8, 8 8,8

FGA 20, 22 20, 20 20, 22 20, 20 20, 22 20, 22 20, 22
D19S433 13,13.2 13,16.2 13.2, 13.2, 13, 16.2 13,13 13,
16.2 16.2 13.2

O dOdzdL STR 0L 0O0dz dOddydy Heolkms yjdtsej s d
Slsdid yjulgdde' s o MsC Ow Misjf jdzr tOLHJdzjddy Odzdzj dzj ?
Br dzd BdzdL SR tetsHmlse j dzdzd S O B] .

RdzH j € fmMdefMmse (wR) Brdz or ydfmdzj dz, tftej Hj dzvw
cdylsjrr (H1), h wist Osste@sj2146. 1 dilsd4 dadzff§ @V ¢ Is

fste®odaj dzdé 1 Od sjtedzOlsdodzs? cdyislsjLs2, klsoj
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AFIP-CME-DNA (40-31a)
SUBJECT: DNA Identification of Romanov Children Remains

f tcd dzOH dzj 3 Ols

Holzd3 dzj tetsH Misdzsy flzliah o35 dzs yBals f 2D W J dz

rezeddd MM

Holt

5.6 ®azdtsdss o ftd Lk edislsjLr HI1.
9 BBKOLYOR 146. 1 d SHAS o dafzdz® ©dzj »pd IS5 . 6 d3d dzdzd ts
9 j oW s dzO, yjd 1Ilsd tBtLOL Y ftesdL sh dzd tsls
tcsHMIse j dgdats? Mmoaw L
- D13S317 l D7S820 |
E 0 1& 12
- Amel. D2S1338 D21S11
L | ]
15
.| D16S539 D18S51
A A A A
. 1CSF1Po FGA
e l?sn g: @
t B.STRftcsW ddz HEZYW SHBGOELPO j Y4Bz MSsets § sdzO
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AFIP-CME-DNA (40-31a)
SUBJECT: DNA Identification of Romanov Children Remains

{ {fk &STRY oW dsk'te OL4T Oy j dz Gd B OL | y

Y sEs"f SHIse | faHsddisto sjo dzv dedjifs ! SROdzE B H  Is J&zHPT ¥ |
d &34 dedsH Mls o jiedzjdts 3O dzse * d3d, W' d ©MlsOdtd B" dzd dL o
BOMMEse s ts L EBs fisteySifRidrd Mis Jtetse Odzdj o] HisMis Oo dzj da
NCjdzjlsdy » W@ty lsd U difad®afRdRino
fiLkd OT § 5§ OL30dets Yod difO BHOREYNY AdABIS €z fin@ez6 dzdg, o
S 8 dzd § s SO By @ts Oo IS, Bdsds | hds @ dedl 3
s § Istc O dzlz € dzf O s ARELI]. | dzts S ETHQL 3" § ts dzlz y@fckialf j 7irkcP.3 Iz
Yo, dHj dodita \jdE@eBWEGIP. Ms0s EBOE] 4§ d kb
SHdE2 dL HSYJTHQS ' oz GOk ff 1§ 810 j @) dgj Q8WBM, ¢ O¢
Its9 t6j Bjfdz® dzd S @Ihf gy ts O o Is SMEBBG | Mis s FBOWLOJS O

sB j HJEzd] 82100 dsTHMGIMY Sd' L s5o Ols! GBBO WO dzd j
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