JE— )

|
! Qo maoarnnov pfbbec{?
|

Hts{;or'y'

‘l) Who were the (2oma nov'’s. (:n Russian. H'StOf‘/)7
* The Rast Russian monarchy

|
a3 )
j

2) Briefly gueline the Romanov )?mease

; The main_ famdlv consisted of T3ar Nicholas IT,

Alexandra (kis w-\“e,> ,and the'r five children.
| e Ruled over Russiov Lor 300 years

3) Nicholas IL. a5 the fast Romonov o hold power

' in  Russya. . What was h's title?

", @ Tsar‘_

;"') What hapeerned to Nicholas IL? why (Lrom a seo—
| Political wimw)? Wwho then topk Control? |

e He was execuvted

ceThere was feor of +the Russian army attemptins

| o rescue. the formily Fbetocceg o * breale” the
' will of +the people Hoval bo the Tsar theywere

execubed,

| e, toem] Boyiets .

X 8T LI

5) Describe .. tLhe {am'ly ol Micholas 1.

’ what hg_ppene_d ‘o -bke_m?‘

; e Nicholasd = Tsar , Alexandra = T Tsarina
| +— +ther— 8§ .CA.'/dKen(Olﬁag,’Ta{-, iario. , Maria., Anastasia,

and % Alexel = Tsorevich.

g

e TheY were e xecubted.

Hemophlia. :

iG)Haw wgs MNicholas I MFe/ Alix, related Lo Queen:

Victoric. of England?

S SR Toiv—

e Al/x /s QuUeesn Vn'c-éarf.a:i- Qfanddoushéef"

-SSR —




4 s i i ——c -

7) In aCouele 5en{:enCes descre be {:he. dv.seo.s& o

hemophilio, o

' . He.moph;/,'a s a X - ,Q.n/ted recessive d--soferf

|_that causes o defEriciency in. bleod clotins

&o{:or‘.s. L& primat/y. affects males Siace

bhey only have  ore X Chromosore Wwhereas

Cermales have  ttwo X Chromogsemes, so the

. recess/ve disorder s jiot rormally expressed

rrm worhern .

3) Wha €& type of hemophilia (Aor B) (s (prabably)

? represented In the ped  /gree chart?

i' hemph::‘fq B

C’{) US'NS your krowledse {rom Module 4, on

Whet chromosorme. s . the sene that cavses

hermophilia?

le X Chr‘omosomg

:lo) Describe the mytation that apparent|y Cqused

hemoph'liq. . in Alix, (and probably allof the

| Evropean L ly thot hod hemoph.'(:'cz_),

' >~ o causal substitution [ 'n the &% splice -

L acceptor site of exon 4 in the Fgenec,

‘e

lll) Usins vour Knowledse $rom Module 7, describe how

| the mutation you described in ¥ (O could result

in a faulty o9ene producf: : -

This. mutation can resuvlt ina Hoss O\C \Cunc{,:o/)

muéa-(:fo/) mean,qq Elaot proper C(O'(;Co-,c%rs ae

| _no ﬂor)qg being o(‘oduced

My S aaiceaa sl e

eThe svbstibution cerr- chanses the triplet code

| Vltimately chansing the am'no aad produced.



I'Z) Asain, Usins Your knowledse ¥rom Module 4, give

| the genotype Lor a \-_carrier of hemo philice,

-+ heterozygous (Aa '

313) The Qomanov’s son, Alex's , had hemophilic .

|

Describe. how Alexis senetically acquired

hemop“llot (U.Se (&3 pumebé square, You Can erther

d—f‘a.w a bable or fine e the . 9enot5>’1>e$)

e & %' .5 hemophilia gene
X %

Y ! }vx

LA IN—FY ”‘I‘

v/ y’vFvv
7 v—7 v 7

A |

!
Alex's

I‘f) Usins a Punnett square (03""”/ draw o 4able o

Line op the. genotypes), explan why only males in

| the pedisree chart have hemophlio,
X' X |

Q) Ferale carrier

e Nermg |

; S Y .- W
—@' onaiee—atfrected —

ED-Male_orrma.l

e @

e Hemoph i s a X-lnked rece.ss.ve discrders

These act as  dommaht disorders in males

Since.  they .only have one X chrerosome,




hemophilia , and £ So, how?

ls) s € po.ss-b]e Lor a rema/e to ur)/:ef/{= . S

e Yes, shp wovld need Lo C}!?-&':un 2 CoPleS e

the offected /mutated cllele. T heredore,

'l;.L‘,E- mother rmost  be. O—C&f_fﬁjiC"' ~— fDL\-_e—

Cather pmustc be affected.

’6) None .of Alexis’' si/sters are shown  to have

hemo ph'lia. USn'ns only  Lhe tools aval [abl&. o =

{éke Cime iodromty Lhey Il\/ed/ how covuvld (€ have

| been determined whether they were ,Carriercs

| Qe thelr motherT

é' Raclkk in theirn time T wouvld assvme Lhot

they would have wa'lbed to see. the

| }'ﬂ,

' Charvcteris€ics inherited by their children,
F ;’7) Usins o Punnett Squore 5 what is the
| | probab/lity the davshter of a  mother who (S

lcx Carricr . ¥ a father who does rnob have thke

| diseage, will be a Ca.r‘rcef?

X' X

v 1 Yy 'Y | SO% of dqug.h%/ers w.!/ be
A N A VAWA) :
Cc, Car(rer‘

vi¥V |lxy
/ v/

~y

L +

M) Usins o punnebt Square , explain. why none of

A e Sty RSB S s R . (e S, s e EARSaS st A S S PR LA

Aley:s sisters had hemoplq lia,

— 'X' (AI'X)

4

1r) \/ \/ e Based one. the genes of N.IT +

T l Alix, thei— daughters covld only

><><

Y IX'y be carricrs W& bvE thet's /L.

[4 L 7

b
v/
~

o
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183 Using « Porme.(:ﬁ Squc, &r-r-‘e'ﬂ' w“aﬁ s the

T EBUIN TEEReh S

Probability +that 4 davshters oFf a mother

who is o  cCarrier ¥+ o §father who does not

PO

PEPENIIYS &

~ el lex S0% = carrier (/z)

? | s m——ll

iy Iyl [ Ve /e = Vo will beo]
: 4 #L Corricr _/

—

i ek S b e

jZO) Sormre  Hi storians  cpeculate Lhat Alex:s

- ~hemophilia.  condition  couvld have M to

—the Russian Revolviion, Expla/n. You probably

want +o fook pp the faith healer Rasputin.

. s Rasputin, a Fath healer—, worited {or the
 Tsar 'healing” Alex(s - hemophilio., "

| e Polikticians Y JournalisEs  used this

+o ungder _ mine : 4t he ,Cam.‘/Y .and ulbn‘maée.fy

* fed o the Russian Revolobion,

Citation 7

| Rasputin Biography. (2017, Aeril 28), Retrieved April |

16,.20l8, Lrom . htte s:f/www. bioscaohy. com/
g’eop/e/r.‘aspuﬁin--?'/ s2le2 . . 3 -

=]

Molecoular Analys's of p@gle. 'n a Mass Grave.

21) Two." graves were discowered - near. Yékaterinbers,

(Cuss. a... Descriloe.  the. nAumber o€  bodies Jnoeach grave.

T T ————

® grove HIL (.Q.arjest) had . Nine_ bodies . wh'ch .'nc(uc{.ei

theTRar, Taarina , + 3 of bleir dovshters. (1991)

¢ grave # 2 ((smalle) had 2 bodies * Alex's and

e et

’ One_ o~ his S/sters. (ZOG%




R =

?—Z)m (,dl\en Wwere -bfxesc graves d.,sCavcfgl /

SR TTERD T et unvL s

| cgrave # 1 : 199/

e i e

i T T

* 9lave W2 ; 2co?

2 3) Gne of the reasans bha-@ the -ﬁam Iy of M. 11

| was  executed was because bherc fear that the

White Qussian Army would save them, Who was the.

white. Qussian A.(my' -

K

o T_£ wes the army that go.U@h_'b %a,nse the

Bolshev' /s

T T TR ST S TR, ST m———5°’smsm

Z‘f) what bype of testins was.dene€o camfirm the
Sex ¥+ familial relationships among the vrema'ns

rovn,d_ '\n the ”’Cciﬂ- 5(‘&\’&,2

s Mitochondricl DNA tLesting
: : . : ) Nudear DNA

Lzs) Geretically, whatr does ST @ Stand Lor

.4 Shofé —r—gndemA Q&PCQ«{?—

|
{

iEZG) Mitochondrial .DNA' Lesbing was. glso done  on both

NI 3= Alix. Wy wes inks, from ALX'S. bob nob

| N.IT, mi€Dchondrial DNA use,d—eoIdene Ly 3 fenales

as belonging . ko . Al'x?>

' * P mtcDNVA g inheritad \Cf'Om -bl«.e__ w.ab‘xe/‘

.;d—@'\r’:;py whether +he indviduals /c«etonsegL(zo

o b Loppe 1 [9.0) vy covld Use. mEDNA Lo see 'If

L tl‘ey ma&ched ¢




e e

|
H

183 Usins a punne€t Square, arplerr what
_ Probobility that 4 dauvshters

who is  a

i
|

have . & Le di':ea:e_/ wil be o Caf/f'er/?

Carrier

X(

X .

+~ o fother

who

I's 4 he

of a mother

does not

el x x| S0% = carrier (o) }
7%%4_—3—_3’-
X'y | xy Ve = Va will be o]
/ ' - - 777C0{fnlcrr-. IR -

ZO) Sorme Hi storians speculate -6L\.o:6 A/ex:s e

. hemoph/lia.  cond ticrm

—the Russ: an

Revolutiion, Ex plasn.

Cou/d ha.ve_ -:eﬁ.é bo
_Io_y_ pro bab/Y

want Lo ook pp the Ffarth healer Rasputir,

° ’ZQS?U'GJH’) , & Fa eh . hea/erf Worited (L, €he.

Tsar * heals

n5 . Alexd -5 . helnoph ['CL

e Politicians

~ oourna]-sbs

used thrs

";o undefﬂ'nne_

< he

I-_arn ‘ /Y O.HCI u/bimaé&ly

fed o the Russian Revelotion,
C-'ﬁa_:(-,fon 7
Rasputin Biography. (2012, Aeril '2-8) . Petrieved Apri| /
16, 2018, from . httes:/fwww., b.wsrophy- Cérn/

~Peo,>/e/f,‘ag putin—-94 S22

¢

=3

. Molecular Ang lysis of Pegple .ina Mass Grove

i
|

i
i
i
i
H

| 21) Twe. " graves”

Ross/a.. Describe.  the. nAumber of bodies

;'rL__ve_Q,c. h_grave.

® 9rave #Hi1 (.ﬂafbesf> had . Nine. bodies . wh'ch !'_OC(UCL@Cf

theTlsar, Ticrina , + 3 o€ tleir do.usk{:-efs.-( 1‘7?/)

0

« grave 4 2z ((smaller) had 2 bodies : Alex's and o

Cne_ o his

Sisters.

_(2_00%




|

I ‘

| R et

1 —e —— = . .
4

za)s:#&é (JJt\en Wwere 'b{xesc graves d sCavcfcd ’

cgrave # 4 i (99

*Sfavc W2 ; 2007

!

I23) Gne of the reasens bhat the J—-am/y of N.IL

]
|
|

Was execuvted was because bhere fear that the

White @ussian Army would save them,Whg was the.

| White. Russian frmy?

| e T € was the arrmy that fcxuah‘b %amsﬁ' the
Bolshev' ks

|

524) what bype of Lestins was.deneto Camfirm the
_ Sex ¥+ familial relationshps among bthe vemans

foond 'n the masg srave’

s Mitochondrial JDNA Lesting

¢ Sumtre—Totch—Dimrensions{<ex) Nuclear DA

? A-obam-l-‘é?l:ﬁ—d-—X—-—sIQ—-é&.eba& STR Marilters

25) C-reneé'callv what  does ST(Z Stond G

|+ Short Tandem. Qopeats.

%‘ZG)‘M"éochandru'af .DNA’ Legting  was. @lso done on botrh

NI 3 Alixe Whyiwes inly, from AlLX's . bub nob

N.IT, m EDchorrdral DNA u:e,d/ o Tentfx 3 females

as belonging . ko . Al'x?

M ntDVA (s _inherited from the mobher: To

Lident Py whether +the indwviduals. belonged to

- ble. Lomily. they -covld. uUse m(:DNAr o see

 they ma{:d—-ed




2?) HRH Prince Phikp, fﬁeﬁQu_@cfoLEAd(n,burg h, Frovided

mitochondria [ DNA _ Used to identfy Alix + her 3

davshters,

~Why was his . mEDNA ULsed?

* Prince Philip shared o ricterrc ]| relationskip

there fore . they both wevld have (Very S rrlar,
fhe. same mEDMA, ' ,

|
T
l
|
|

~ Who is' HQH Prince Philip, the D uvke of Edin buish

‘" bod-ay's world? av Do yov ever hecar of his.

orand childen or great ~ grondchildren ?

Pr"nce Philip s the som of Queen Victorio .

HQM"Y <+ w.l/.am) [HC a._céoally ha: & 5ranch /C(/'eﬂ
bot only Hapry + Willlam are Chaf/g;;) '

| (d«ar’leg/ Anne, Andrew , Edwafd)

\

t

23) (.v.)ho wasg rmssm_s fram the mass 5f'ave,

i
|
H
T

s Alex's + Anastasia o Mario- ( Depends on whe You

a.le)

2?).The. _Duke of FTife. + Princess. Yer'a provided mtDNA

vsed to identify N.IL, One of these is a Yerale

+another— 1s & rmale . Poes Ehat. matters? What

genereal statement cam You malke abovt their

genetc relationgshie w/ NTIC. R I

e Mo 4L:s does hot mabter

*They. were. most lkely siblinss or cousins




30) What. was d!scovefed n the mtDVA ol Nicholas

that was ro4 .identified in either the Duvke ofF Fi{e

or 'Pm ncess Yenial

|

‘ * A single @oint hc-(:er’oplasm\/ at . position

6169 (/T ="")

SI) What is the Lerm given to the e_xis{;e.nce_ o\C' 2

(or mofe,) seneticqelly d.i P\C‘eren.{-.; meNA ln 'bl:\f:*
cell? ‘

| * haplotype

‘32) Wha€ three Lyees of DVA were used Lo besé

_¥the second grave ?

* Mitochondria/ DNA

1.A()'(:C‘Sc-rma/ ST®R ... - . : ; . s

Y-sT1-

t

33) OF Lhe 3 Lyoes of DNA ey licted in 32, Wwhich

Ione.. ulould hg!e, b_ggn ()SC.d, Stgo-ﬁ.m(ly '(70 :defl'éff;»’
! Alews? :

- Y -sTR

134) What was the sourte. OF the DNA ysed bo idently

Ale_x'S" sy

* Prince Andrew Andre.ewc.h Qomano\/ (lt\/'ﬂs

relative was  (sed . €o Compore  Alewis' + N.IC
'ST_R ) . 5 :

R T T -

35) Was AnaStasia in the grave in which Alex:s was
{ownd T

* Scentisbs are ounsure, They cannob conclude w/ Just

DNA  that +the female is Anostasa or Maria. All

e s

Childten  were Aucated. thouveh.




@  Who wants €o be Anastas al
| 3@16.vef,,*bmﬁ4h ‘story (2-3 sen eences)of Anm 7

| And ecson -~ both df her Claims +what s & howsht o

be trve. § e

* Anna Anderson Claimed 4o be the m.ssing

A nostas-a . However , she w «s _admoblbed ‘(90_

{
|2 wmental hosertals (a Little SuSPLCr'au§)_
Tt (s believed . that she may be releted

to_Carl Maoucka, but cannot be the davshte—

of the Tsaring (prover thrrovel) mEDN A)

3?)&}(nere in the S did Anna Ander seq eventvally

settle?.

* Charlottesville, \/i'fg?nfo_

s 36) whowm d: d §Le eVenbua./// marry?

e Jucll Manal«an?

C-'\’zad,l'on.‘ | ‘ j
Anna Andé};gcn‘ _{,q,c'_ ), Qeé,r-n'cvcd AP"‘" 19, 2018" }

{rom hétp ffonsolved mysberies, wikia ., com/

i
|
]

wrlc:! / Anna._ A nder son

|

39),(&)1’\&1’: Wwere the gsources ol Anna A ﬂd,e',’,sclflﬁ
. DNA? - '

e Bowel. samples ~  Ha.r

40) What Wwere « &he  Sourcel of - MILS Vv AliXSs
DNA ? ‘

L Bones




TNE PP B AT osur e L

41) (.dha,{: 6/pe Gc Onal)’S'S was done_ on DVA

Grom Anna , Nichkolas, v Alix?2
* STR Gests

TS VR Gl ma

« m¢t DNA

IR A

iqg) Anna Andefsons mé DNA  was compared to

the mMEDNAR of what two peoplel

: Alrx
* Dulke of E d.nbursh (Oltlg_a_(;e/yéo )

e C. Maycher &

43) A hyper Variable . cegion. of the m&DNVA was

_omalyzed. De€ine ahyper vanable resior,
s regions of DNA that do noet code r

Proteins., OfFten comtarn emrany mutations

which can bhelp with derivinsg Gnacesbry. . %_—‘9

;"W) What yere the conclusions from eh e mEDNA

Cormparisons

PR r——

P
Ay

s Anna , was nob rvelated  to A= (proven

 Clrowsh meDva), therefore, s he  could notr be.

Anas tasa

‘& 45) The article wheh describes the analysis oF

Ama’s DINA  was poblisked in 1995, When wew e

All of N.IT5 + Alix'S chldren Linglly. Gecounted

-Cof?

*lhey were Goond  n 2ooZ. in a Separate
srave net Loar from the Lrst. ‘

| e ety s ot e o & i - 1 e il e A i ikl <ot ol oo i




