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Journal of Genetic Genealogy 1:40-50, 2005

We Are Not Our Ancestors: Evidence for Discontinuity between Prehistoric and
Modern Europeans

Ellen Levy-Coffman

The modcl of Eurcpcan gcnctlc ancestry has recently shifted away from the Neolithic diffusion model towards an

on leolithic origins. However, this new paradigm utilizes genctic reconstructions based
prlmﬂy on contemporary popul:mons and, furthermore, is often promoted without rcgard to the findings of ancient
DNA studics. These ancient DNA studies indi that porary European ancestry is not a living fossil of the
Paleolithic maternal deme; rather, demographic events during the Neo].lcluc and post-Neolithic periods appear to have
had substantial impact on the Europcan genctic record. In addition, evolutionary pr including genetic drift,
adaptive selection and d ibility, may have altered the patterns of maternal lincage frequcncy and
distribution in existing popul:mons As a resultl the _genctic hlstogx( of Europe has undcrg‘one significant
transformation over time, resulting in_genctic_discontinui cen_modern-day Europeans and their _ancient

maternal forbearers.
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Science. 2005 Nov 11;310(5750):1016-8.
Ancient DNA from the first European farmers in 7500-year-old Neolithic sites.

Haak W, Forster P, Bramanti B, Matsumura S, Brandt G, Tanzer M, Villems R, Renfrew C. D, Ait KW, Burger J.

Institut fur , Johannes Mainz, 21, D-55099 Mainz, Germany. haakw@uni-mainz.de

Abstract

The ancestry of modern Europeans is a subject of debate among | and anthropol A crucial question is the extent to

which Europ are d ded from the first European farmers in the Neolithic Age 7500 years ago or from Paleolithic hunter-gatherers who were

present in Europe since 40,000 years ago. Here we present an analysis of ancient DNA from early European farmers. We successfully extracted and
q d intact of inherited mi DNA (mtDNA) from 24 out of 57 Neolithic skeletons from various locations in

Germany, Austria, and Hungary. We found that 25% of the Neolithic farmers had one characteristic mtDNA type and that this type formerly was
widespread among Neolithic farmers in Central Europe. Europeans today have a 150-times lower frequency (0.2%) of this mtDNA type, revealing that
these first Neolithic farmers did not have a strong genetic infl on modern European female lineages. Our finding lends weight to a proposed
Paleolithic ancestry for modem Europeans.

Commentin
Evolution. Ancient DNA yields clues to the puzzle of European origins. [Science. 2005]
Comment on “Ancient DNA from the first European farmers in 7500-year-old Neolithic sites”. [Science. 2006]

PMID: 16284177 [PubMed - indexed for MEOLINE]  Free full text
oob ! (/X) u;_,’las Olae L0 (6590 OLab gyl ol jodeine Jo‘,b G 5 e Ol
U (K Olyss 015l sl cpl das e Olis 45T Wyls sl o s 8 skl

2B 650l Olbsl 05 Olsss 6ol (S5



YY1

9 I &Lﬁo)&)‘ﬁb J’_’,L"“ erﬁjfﬁj L;'-‘-’“i 6\.&0)&)‘}13 ‘.@.5 &

S o S s 50 Do

i3




YYVv




YYA

Lol Sbogse
g by s w3 e Olss 4l Obose Sl B psla 5 gl
ul..uu}.l.u (abjnjiiao!ﬁbqbouila\fv\;ﬂ;d» L;)}JTLSlAMﬁ&.ZJ

...\Abu.a

"

Y
-5
> »
>

:
T et
PV Lt M P

b ey ot (S8 G Cppo 4 0o sg plad bt 08 ol 5o
Ao g5 s grolow 55 OLs] ez 555 4y b gy 10 Cond Dol 5 4 a5
5 alal e pAE JUs 4 b g ol oS DU Gl ol aly

Llods 1 b K5 5l oslizal b 48”35 Obs 5 31 Su b olao, 05

W eI N o B ey
o -

.

o S

§
&

!
N 7

k- omd 'L" "o :}f’t L O S ! o4
O 4 bogr e 05 S 5 sideosle S (4053 )3 b OB L )3 4 1 (6 ge

3 p e



yYyYa

cr))‘_gl.'.;y[i_g‘_gw.:):c.u;@l{}bJPﬂ))‘JW‘\fﬁ‘j‘j“s‘aJ&)‘ﬁb

dloa by

.

s ¥Y

<S>

o)

T

Oliwls I Glasew oS
KEWAY

Lk s
s Y¥D J |

Al 5 cas Ol

4 sl yol
JLw DL

R

I

Cow

0T

IARE HE .]oﬁf O

R



Y.

Jo o&ails slj sl e I8 55 08T 5 wb (aEST (G5s ) Sayge 53 VAYY

- . . /'
G3MNer el 08 4 by pe cp sy (SOhitee s> L S35 O g )l 5 (s S0, 20

3 0base 58 sl (st S5 G5S O 4 L

QL;..; j@ﬁ&)} ‘) QL:..}" LC;...»‘ ol e.\.:..i.f OlI...an <5-’j€-1 L;LACA.:M

...LAJLSA



YY)

SN WA il 8 0 (65 90 Sl Ol 9 (e

SolF sy Jlku!
Gile 5 Llods 6855 3 pdin 5 Y ki Glaskuls L S SLS (I, ek

}?- b dl:uﬂﬁv\:.ﬂ.nﬂ 9 J.s‘o.)}{ CU}&L&J 6}\{ 9 Uadb- g..J‘.f‘)‘ 6[.&4,5‘)&



YYv

Camd 23 0 7 1y Ol gpolow 5 AT Lt 3 diady L1550k 3
S5 Ty Siggs 5 dileds s Jlogu 0855 Jams L 085, S s
odi fas Ui sk (s 58T ST (Glacus o35 b 5 UL oLy
ol S OS5

Ol ydor By 8o 15 S O35 1 g Lok S gy Tl S
3355 sl (gt bl edaT 1y Skl sadad b L3y S 55 oS
4 (S5 T Sul 0T o8 n (S Syme i [y Okl Okee p3 10
G pyee R 3o sE sess 5 0Us s o dlon SO Sl edilel
L3S o i S S OT 1 8 1 T b sl i ol
Sl 3 Lo O FLE & Gllae slatel ol Gl 5 15 oyl 1 ealy
Lio dad Olal Bl S wlie o s LE ol
Loyl dlad Mo Hs sl g oo dzdls 1) Olwl (kaze £ 035 B yas
g T 5l 0ded Wsd ke 5 ST o & BTl ol 51 S glals
NIRRT

L shal ot bkl Sl Gamlio gl 5 |, Oslas 51 Js
o (‘L":‘gr'ij*:’gs‘ 4> g v.:.au)\} Llas g T gl &S ol oy
03,0 Hlails aw 0Ll 5 odd aBiy Sispl byl ks Fols
el ol 48T (B yme 555 b Lad e b s (o 4 1y o0l OT (g0t
Sl s g Caw ol Oliwly Ol s o= 457l 05 5 59b 05,00 s oS

Ol plnil (o3l 5 Jlo e hld 6ol 0 Sorlge 2 i3 S5 L i Ly Sl b 5
Ghle 1 ol a2l 5 gad Oulad 51y 7 i gy Bl 5B ol ST b g bl |y aK (slaeds
ISk o £, e b 4 655



Yy

Oz o (s eyl 5 baraa p 5 0T &GT 1 LS Ol &5 5
o5 psgie (S Gl5Ts T L LS osee 5 3 1y Dbl Oteze
Galows 4 dd ools =0 Ol 0Ll Cwnd 53 5 ol S iy S,
ol s3> S 53 5 s Ko s b s S Ay O Slels
SIS 1) Ol ol e 5 ol 1) bag S5 L O (gl 4 b Lis
O3 g1l sio 5 oo D) g ol @ 9 ST (B ymn ol b (50 5 55 Ol
s S (Ko sl T 1 Lo s sie
Joi 3V @ls 53 5 55 K ap Laolusl &7 das o OLiS &K 0590
3y Oladl Sl b Glasls a3 5 LlogS 0L olb BT e
b i SOl Ol sl U &8 i 1y Slishe 35 50 Lol o)l
Sl 53 & oy oSl iisn JUis 4 &gt Ob S 0T & gl
11013 s
Ol 51 stlisen blia 3,0 b ol 2 3155 o sgdn 0331 sale b &S50 61 5
u:a-e,\;,bu:)u:ﬁ)wggﬁlbou.posﬁ@xapwp,u\fﬁme
231 0Ll Saen Ol 5 a8 ol 35 (6 alb Sslis 58 OT 35 s S
B 13 (S5 (s ¢SS
G 5T ol Ky o
@B land fioman (LS 5 g0l OB o5 Ol g o GbLe o
LS o (S o5 5 S (slapl 4 (a3 0 (s s s,
35 2oyl O Solem il S G b spie 555 Cals (gt 4 &S
S e s D dn s p3 g0 nl 5 S op S o335 0
WE 1, 0L 5 VAV 1y OLast O e 5 Low g2a 5 0l 1ilos g5 2 93



Yy

CcKir 5 Jamd 4 |y Slskae 0dielb S ol 5 035 55

WLlosls s 52515 O ) (Glaos (gals

P “jaop A SR s =
e = Z

otal 5l 6) ‘ 3 o O\-w)‘ A s ales (S5 5 gl
4030 ol SN Jl ST (3 e gls)l (e3ldart SHy p3 5l Lles ST 20
4 5 BIolgr 350 op 5 gl 3l edilos gy b Sl Ololg,l 31 4SSl
Wl 0 03 e i 3T LT ol Joms 457 L5 Gl glass S ble

G ST sl giss
5 03 5 655 Sla AT ) (bl 53 LSS Sl S f
LS o S5 00 S k53 s 5 b (Solons 53
ol g WS el S ad L) e Sle VO 1 i oS

Llodd



YYyo

ol 0Ll s BT ey o Ol s asllae Sy 8 a0 S U

ot 5 Jeol i 5 Sy |y Ol grolw il 5 timusls oo Olalew | 630
@ 3T b olobpiar

oy> U AT o3 plad o oSy oy g0 & (bl 4 g jme i

4 Lol 5 oy B AT GLOLl 53 & Ole paje Lol 58

b Slada 18T S o S odiysTs $- 2,58 & s




Yya

Olal 87l (- B 3 0 () (o5 58 5 (o 935§ 55 dl= (nl L
Llazails (655 00 Ol 6,8 K8 53 adyl S 51 LSS

SR Shdgiss
3in o3 Ol O 2B AT U8 51 (ol o JiS7 )52
W iy BT 51 5l 53 (03,0 165 il oKy oS OLILT Ol gy Lo

VU)";)‘.’JMS

319085 Ol
LSJAU’ (A aL_:.w d«wﬁdsubm L5°)Gug§l"" QL:A‘,: QLL-\.:J‘))
L owlie 50 g5 5 CISul oS gre opl 4 oyls Ll gslass

..L;)‘J L5~’~L-’:j)| Ql.’.'.wﬁu\:.é.w




YV
52k Olwog:
5% 55 OT poje bl s (S5 Ot 5508 5 s8I 5L
6 &S 545 0 i 5 Bl molw Lales Glial I3 glos 28l
S kel Kos bl 51 (LS ssdae 5 Ul zel Olay ol jon
g U a8 |y Llaens 1y suds Oludl b 457 0l o3 50 g5 (3,5
ol ailie 48 0L OT L 0Lyl 55 oy
LiijaT 093 £ S5 els e sl o | £ ol
o Ol o 4SS5k (lisd o ods LES 58 pleS )3 5 Ljise

e300 AU 4 LS s 5 5T GLlSs il 4 (b5 Ol 5 o0

S, K ble ol 5 0kl gl Ssles e LS cul Sa
) 05 520l DT 4 s 3515 O ks (e 6l Ol gy b S L 0L A
S mS e Ol w qpleslsy Ol Ol ST s el S Lol
Ot slyo b plie (Slas 59 457 s (9L sl p3 50 55 0L o 3T

!JJ)b‘ﬁ\.g:r.)f)



YYA




yya

555 55 ) (S S e 38 e OIS Ol Sl 6,8 Sl s
SOl s O pathee oS diz ol 5 L LB R AT Ok gelew
D xe GokAS (Saazmaz I (m (Sludl Lo 58 ples Ol A o8
35 Ol 550 b 55 630 51 iis S0 4 g pmn gy Stormor U 655,555 4y
s bl 5 odtS Olatr b 3leS Oledar 51 lish (550 b (St (g0
3ol e ) s ok s B eSS (K55 Ol B o Oleter
S b s lad 5l olS Flham s Y e o U K5 F g

g podys (6ole S U gl 4 5y S 51 g ST
5 B i 4 (e b b3 Ol gyt o |z 8 sl (ol Il 0557
L kb5 0l 0 ololipir Ma b LS o oSy (o650 ML L3
5 5 4 0Ll 5 i gad (SAROl ginial 5 o il #1500 s
S U ol el T s (555 g5 Ol e s
Olgz 1 adlate g g0 31 Ol ol oSy OUisl (il 457 55 0 yateiin

1l e ks 3blis 4 o O o ge oS 5 it
0T Obag 5 oSl OBl ool 8 Wil 1) (ol S (S
o5 Lol 4 Ol rlge sl 2 Osiles ST GaOLul il 03 5 Lo gy bk
030 055 (1S Ol gy (6l 0T (s0,B Gl I iy Lo 011
L Sl 5 Ll 5 oSl Glatrked o550l & dis gy atily 1y OT (s gpo 5 S35
g b4 1y 0Ll 51 s 08l 5 oty Flw Olal
Sl i S Gl a seadie sl ST 1S el
S Lages S w1y GT es e 5h 5L ki g udbl 5 T (gla 53

02l m o 5 Wl Ole s 5 Lags 50 slapli as 1) LA 3 055 !



Yéou

Lot sl Lol 5 ale Gl 2 4 Olgz I 4 o 55 Ol yylidn ) >
o abzes Sl dn 5 &5 sla il as0leibe Sl ey Olial Sl
S5 Gl o g n) 2 B3I G 4 gl B 055 en 530 8
0,8 s gl 5 any 05a,ml o Azl T Olag LA 5 Syl
33 i 3T s (Gl ) ey ST and cam L3I ples (IS T
5 Sl OLagl J 87 i Olgr Ghle 51 K05 (ol 5 oy 5 Jlat

lias oo JSCE 1) (oo Comarr @2in 5 Lo Ol 87 Sl b 5

"ovs the revenge of the Whires, as they are hunted down and shot like dm‘.:"-"

Lithographs by Alfred Scott Broad (1854-1929)

Reprodured by permission of the Nitioiral Litwary of Ansiralta
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Yes, Star Wars: The Force Awakens is
anti-White.

“GO0D" GUYS

The #BoycottStarvWarsVil hashtag on Twitter has received a massive amount of attention from
mainstream media, from the BBC. to CNN. the Guardian, USAToday. and many others

A lot of the major voices on the hashtag are also talking about or hashtaging #WhiteGenocide
Some people don't understand why they call it genocide
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Proc. Natl. Acad. Sci. USA
Vol. 94, pp. 7719-7724, July 1997
Colloguium Paper

This paper was presented at a colloquium entitled “Genetics and the Origin of Species,” organized by Francisco J. Ayala
(Co-chair) and Walter M. Fitch (Co-chair), held January 30-February 1, 1997, at the National Academy of Sciences
Beckman Center in Irvine, CA.

Genes, peoples, and languages

L. Luca CAVALLI-SFORZA

Department of Genetics, School of Medicine. Stanford University. Stanford, CA 943055120

Demic expansions: in which an area is occupied by a population increasing demographically at a relatively

fast rate. This mechanism was called by Renfrew “demographic-subsistence models.” The area may

have been initially uninhabited, as in the earliest migrations to New Guinea, Australia, and the Americas, but in
most other circumstances there were earlier settlers who usually spoke a different language. When the later
settlers came in large numbers, the earlier ones were sometimes completely suppressed. Tasmania and the
Caribbean are such cases. The suppression of Australian aboriginals was only partial, and so was that of American
natives, although 95% of the original population of the Americas was killed through disease and war (27).

(27). Diamond, J. (1997) Guns, Germs and Steel (Norton, New York).
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NATIONAL GEOGRAPHIC NEWS

REPORTING YOUR WORLD DAILY

MAIN ANIMAL NEWS ANCIENT WORLD ENVIRONMENT NEWS CULTURES NEWS SPACE/TECH NEWS

Europeans Less Genetically Diverse Than

B

Africans

Amitabh Avasthi LATEST PHC
for National Geographic News t: SPACE PHO
February 20, 2008 - Galaxy, Sun's
European-American populations are less genetically diverse and have LATEST VIDI
more potentially harmful genetic variations than African-American - Stuck Mars F

populations, according to an international team of researchers.

Most Viewed News
The findings suggest that human migrations may have affected genetic diversity

and that a population "bottleneck” may have been involved in the original settlement ~ ADVERTISEMENT
of Europe.

iyl (528 (S5 g0 gl 3T 1 syl 0 st SC31S g Jless L

E pluribus unum 39

globe, replacing our hominid cousins in the process. It's a ruthless
business, and only the winners leave a genetic trace. Unfortunately,
Homo erectus appears to have lost.

As we’ll see, other genetic data corroborates the mitochondrial
results, placing the root of the human family tree — our most recent
common ancestor — in Africa within the past few hundred thousand
years. Consistent with this result, all of the genetic data shows the
greatest number of polymorphisms in Africa ~ there is simply far more
variation in that continent than anywhere else. You are more likely to
sample extremely divergent genetic lineages within a single African
village than you are in whole of the rest of the world. The majority of
the genetic polymorphisms found in our species are found uniquely in
Africans - Europeans, Asians and Native Americans carry only a small
sample of the extraordinary diversity that can be found in any African
village.
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Vitamin D Production after UVB Exposure Depends on
Baseline Vitamin D and Total Cholesterol but Not on Skin

Pigmentation

The work took place at Copenhagen University Hospital, Bispebjerg, Denmark.

Morten K B Boght, Anne V SchmedesZ, Peter A Philipsen?, Elisabeth Thieden*
and Hans C Wulf*

iDepartment of Dermatelogy, Copenhagen University Hospital, Bispebjerg, Copenhagen NV Vejle,
Denmark

2Department of Clinical Biochemistry, Lillebaelt Hospital, Vejle, Denmark

Correspondence: Dr Morten K.B, Bogh, Department of Dermatology, Copenhagen University
Hospital, Bispebjerg, Bispabjerg Bakke 23, DK-2400 Copenhagen NV, Denmark. E-mail:

Received 29 April 2009; Revised 15 July 2009; Accepted 28 August 2009; Published online
8 October 2009.

Abstract ~ Top
UVB radiation increases serum vitamin D level expressed as
25-hydroxyvitamin-D3 (25(OH)D), but the infl; e of skin pig tation,

baseline 25(0OH)D level, and total cholesterol has not been well
characterized. To determine the importance of skin pigmentation, baseline
25(0OH)D level, and total cholesterol on 25(0OH)D production after UVB
exposure, 182 persons were screened for 25(0H)D level. A total of 50
participants with a wide range in baseline 25(0OH)D levels were selected
to define the importance of baseline 25(0OH)D level. Of these, 28 non-sun
worshippers with limited past sun exposure were used to investigate the
influence of skin pigmentation and baseline total cholesterol. The
participants had 24% of their skin exposed to UVB (3 standard erythema
doses) four times every second or third day. Skin pigmentation and
25(O0H)D levels were measured before and after the irradiations. Total
cholesterol was measured at baseline. The increase in 25(0OH)D level
after UVB exposure was negatively correlated with baseline 25(0OH)D
level (P<0.001) and positively correlated with baseline total cholesterol
level (P=0.005), but no significant correlations were found with

constitutive or facultative skin pigmentation. In addition, we paired a

dark-skinned group with a fair-skinned group according to baseline
25(0H)D levels and found no differences in 25(OH)D increase after

JID Symposium
Proceedings

Japanese JID site

Milestones in Cutaneous
Biology

identical UVB exposure.

JID JOURNAL CLUB ARTICLE: For questions and answers about this
article, please go to http://www.nature.com/jid/journalclub
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The evolution of light skin color: Role of vitamin D disputed
Ashley H. Robins

Arlicle first published online: 7 MAY 2009 American Journal of Physical

DOI: 10.1002/3jpa.21077 @ L Anthropology
SIERASEAE Volume 139, Issue 4, pages

447-450 August 2009
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Skin Cancer (Malignant Melanoma) Incidence Rates
per 100,000 of the Population, EU-27 Countries, 2008 Estimates
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IQ tests 'do not reflect intelligence'

IQ tests are misleading because they do not accurately reflect intelligence,
according to a study which found that a minimum of three different exams are
needed to measure someone's brainpower.
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Higher Levels of Neanderthal Ancestry in East =
Asians Than in Europeans

Jeffrey D. Wall®:", Melinda A. Yang2, Flora Jay2, Sung K. Kim1,

Eric Y. Durand2, Laurie S. Stevison1, Christopher Gignouxt, August Woerner3,
Michael F. Hammer3 and Montgomery Slatkin2

E] Author Affiliations

~ To whom comespondence should be addressed. E-msil: wallj@humgen.ucsf.edu

Neanderthals were a group of archaic hominins that occupied most of Europe and parts of
Western Asia from roughly 30-300 thousand years ago (Kya). They coexisted with modern
humans during part of this time. Previous genetic analyses that compared a draft
sequence of the. Neanderthal genome with genomes of several modern humans concluded
that Neanderthals made a small (1-4%) contribution to the gene pools of all non-African
populations. This observation was consistent with a single episode of admixture from
Neanderthals into the ancestors of all non-Africans when the two groups coexisted in the
Middle East 50-80 Kya. We examined the relationship between Neanderthals and modern
humans in greater detail by applying two complementary methods to the published draft
Neanderthal genome and an expanded set of high-coverage modern human genome
sequences. We find that. consistent with the recent finding of Meyer et al. (2012)
Neanderthals contributed more DNA to modern East Asians than to modern Europeans
Furthermore we find that the Maasai of East Africa have a small but significant fraction of
Neanderthal DNA. Because our analysis is of several genomic samples from each modem
Wnpulation considered, we are able to document the extent of variation in
Neanderthal ancestry within and among populations. Our results combined with those
previously published show that a more complex model of admixture between Neanderthals
and modern humans is necessary to account for the different levels of Neanderthal
ancestry among human populations. In particular, at least some Neanderthal-modem
human admixture must postdate the separation of the ancestors of modern Eurcpean and
modern East Asian populations
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2. White, too white. A Portrait of Albinism in India
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Irish fair skin can be traced to India
and the Middle East

SeanDunne | @irishcentral | December 09,2015 12:00 AM

A major US study at Penn State University found that Europeans' light skin stems from a
gene mutation from a single person who lived 10,000 years ago.

Scientists made the discovery after identifying a key gene that contributes to lighter
skin color in Europeans, and the Irish fall into this category.

The Mail Online reports that, in earlier research, Keith Cheng from Penn State College
of Medicine reported that one amino acid difference in the gene SLC24A5 is a key
contributor to the skin color difference between Europeans and West Africans. This is
undoubtedly where the Irish get their light skin from.

"The mutation in SLC24A5 changes just one building block in the protein, and
contributes about a third of the visually striking differences in skin tone between
peoples of African and European ancestry," he said.

Cheng and his team studied segments of genetic code that have a mutation and are
located closely on the same chromosome and are often inherited together.

The mutation, called A111T, is found in virtually everyone of European ancestry.

A111T is also found in populations in the Middle East and Indian subcontinent, but not
in high numbers in Africans.

Allindividuals from the Middle East, North Africa, East Africa and South India who carry
the A111T mutation share traces of the ancestral genetic code. According to the
researchers, this indicates that all existing instances of this mutation originate from the
same person.

The pattern of people with this lighter skin color mutation suggests that the A111T
mutation occurred somewhere between the Middle East and the Indian subcontinent.
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Review Article

Mutational Analysis of Oculocutaneous Albinism: A
Compact Review
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Bioinformatics Division, School of Bio Sciences and Technology (SBST), Vellore Institute of Technology
University, Vellore, Tamil Nadu 632014, India
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Abstract

Oculocutaneous albinism (OCA) is an autosomal recessive disorder caused by either complete lack of or a
reduction of melanin biosynthesis in the melanocytes. The OCA1A is the most severe type with a complete lack
of melanin production throughout life, while the milder forms OCA1B, OCA2, OCA3, and OCA4 show some
pigment accumulation over time. Mutations in TYR, OCA2, TYRP1, and SLC45A2 are mainly responsible for
causing oculocutaneous albinism. Recently, two new genes SLC24A5 and Cl0orfll are identified that are
responsible to cause OCA6 and OCA?7, respectively. Also a locus has been mapped to the human chromosome
4q24 region which is responsible for genetic cause of OCAS. In this paper, we summarized the clinical and
molecular features of OCA genes. Further, we reviewed the screening of pathological mutations of OCA genes
and its molecular mechanism of the protein upon mutation by in silico approach. We also reviewed TYR
(T373K, N371Y, M370T, and P313R), OCA2 (R305W), TYRP1 (R326H and R356Q) mutations and their
structural consequences at molecular level. It is observed that the pathological genetic mutations and their
structural and functional significance of OCA genes will aid in development of personalized medicine for
albinism patients.
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4 bhvest Dermatol 2013 Jul;133(7):1834-40. doi 10.1033/5d 2013 49, Epub 2013 Jan 30,

Exome sequencing identifies SLC24A5 as a candidate gene for nonsyndromic oculocutaneous albinism.
@ Author information

Abstract
Oculocutaneous albinism (OCA) is a and disorder with hy in the eye, hair, and skin color. Four
genes, TYR, OCA2, TYRP1, and SLC45A2, have been identified as genes for ynd OCA1-4, resp ly. The genetic identity of
OCA5 locus on 4924 is unknown. Additional unknown OCA genes may exist as at least 5% of OCA patients have not been characterized during

g in several lati We used exome sequencing with a family-based i model to d that SLC24A5 is
a previ gene for yndromic OCA, which we designate as OCAB. Two deleterious mutations in this patient, ¢.591G>A
and c. 1361msT were identified. We found apparent increase of immature melanosumes and less mature melanosomes in the patient's skin
melanocytes. However, no defects in the platelet dense granules were ob d g typical H ky-Pudlak synd (HPS), a well-k
syndromic OCA. Moreover, the SLC24A5 protein was reduced in steady -state levels in mouse HPS mutants wnh deficiencies in BLOC-1 and BLOC-2
Our results suggest that SLC24A5 is a previously y OCA candidate gene and that the SLC24A5 transporter is transported
into mature melanosomes by HPS protein comp!exes

oot b 513 5 sl 5500 05 K1, SLC24AS 05 81 b JI5 0158 e S

& SLC4542 5 (TYRPI «(P &3) OCA2 (TYR 05 5l iodd jasuive SWband (Gaax 5
lodkds et gz b eyt b 815 5 Jele glad Ol 4 o 5
s Sp M5 sekis IS WS 550 0F & SLC2445 o das e 0L b s

Al
el < ylew
& NCBI  Resources @ To
Pubmedgov ‘PubMed - ‘
US National Librs f M
National nsthutes of He:l;:cns Advanced
Abstract = Sendto: v

Hum Mutat. 2008 Sep;29(9):1161-7. doi: 10.1002/humu.20804.
SLC45A2: a novel malignant melanoma-associated gene.
Fernandez LP", Milne RL, Pita G, Avilés JA, Lazaro P, Benitez J, Ribas G.

@ Author information

Abstract

Human pigmentation appears to be one of the strongest risk factors for malignant melanoma (MM). In humans, there is a long list of genes
known to be involved in rare pigmentary disorders such as albinism. These genes explain most of the variation in pigmentation phenotypes
seen in human populations, and they do this by regulating the level of synthesis, chemical composition, packaging, and distribution of melanin.
This Spanish case-control study included 131 consecutive melanoma patients and 245 control subjects frequency-matched for sex and age. A
total of 23 SNPs in six candidate genes (ASP, OCA2, TYR, TYRP1, SILV, and SLC45A) belonging to the pigmentation pathway were
genotyped. We found that the variant allele of c.1122C>G, p.Phe374Leu (NCBI dbSNP rs16891982) in SLC45A2 (membrane associated
transporter previously known as MATP) was associated with protection from MM (OR, 0.41; 95% Cl, 0.24-0.70; P=0.008 after adjustment for
multiple testing). This association was validated by the consistent link observed with dark hair, dark skin, dark eye color, and the presence of
solar lentigins and childhood sunburns. This is the first time SLC45A2 has been described as a melanoma susceptibility gene in a light-
skinned population.
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SLC45A2 solute carrier family 45, member 2 [ Homo sapiens (human) ]
Gene ID: 51151, updated on 23-May-2015

Summary 2l

Official Symbol SLC45A2
Official Full Name solute carrier family 45, member 2 provided by HGNC
Primary source HGNC HGNC 16472
See related EnsemblENSG00000164175; HPRD:05865; MIM.606202; Vega:OTTHUMG00000090719
Gene type protein coding
RefSeq status REVIEWED
Organism Homo sapiens

Lineage Eukaryota; Metazoa; Chordata; Craniata; E Eutheria; Ei ires; Primates; |
Catarrhini; Hominidae: Homo
Also known as  1A1; AIM1; MATP. OCA4; SHEPS
Summary This gene encodes a protein that medi: melanin The protein is expressed in a high percentage of
cell lines. ions in this gene are a cause of ocull albinism type 4, and pol in this gene are

associated with variations in skin and hair color. Multiple transcript variants encoding different isoforms have been found for this
gene. [provided by RefSeq, Mar 2009]
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Pigment Cell Melanoma Res. 2014 Jan;27(1):11-8. doi: 10.1111/pcme. 12167. Epub 2013 Oct 17.

| g the pl : new genes and new types of albinism.
Montoliu L', G kov K, Wei AH, M inez-Garcia M, Fernd A, Arveiler B, Morice-Picard F, Riazuddin S, Suzuki T, Ahmed ZM, TLW

@ Author information

Abstract
Albinism is a rare genenc condmun globally characterized by a number of specific deficits in the visual system, resulting in poor vision, in association
with a variable hy ph . This lack or reduction in pigment might affect the eyes, skin, and hair (oculocutaneous albinism, OCA),
or only the eyes (ocular albinism, OA) In addluon there are several syndrumlc forms of albinism (e.g. Hermansky-Pudlak and Chediak-Higashi
syndromes, HPS and CHS, respectively) in which the described h d and visual phenotypes coexist with more severe pathological
Recently. a locus has been mapped to the 4g24 human region and thus rep an addif genetic cause of OCA,
termed OCA5_ while the gene is eventually identified. In addition, two new genes have been identified as causing OCA when mutated: SLC24A5 and
C100rf11, and hence designated as OCA6 and OCA7, respectively. This consensus review, involving all laboratories that have reported these new
genes, aims to update and agree upon the current gene nomenclature and types of albinism, while providing additional insights from the function of
these new genes in pigment cells

© 2013 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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‘What is the official name of the OCA2 gene?

The official name of this gene is “oculocutaneous albinism II.”

Gene Reviews
Clinical summary OCA?2 is the gene's official symbol. The OCA2 gene 1s also known by other names, listed below.

Genetic Testing Registry Read more about gene names and symbols on the About page.
Genetic testing

OMIM > What is the normal function of the 0CA2 gene?
Genetic disorder catalog
Daskcnh Bancorssy The OCA2 gene (formerly called the P gene) provides instructions for making a protein called the P
Tools for researchers protein. This protein 1s located in mel ytes, which are sp d cells that produce a pigment
called melanin. Melanin is the substance that gives skin, hair, and eyes their color. Melanin is also
found in the light-sensitive tissue at the back of the eye (the retina), where it plays a role in normal
vision.

Although the exact function of the P protein is unknown, it is essential for normal pigmentation and is
likely involved in the production of melanin. Within melanocytes, the P protein may transport
molecules into and out of structures called melanosomes (where melanin is produced). Researchers
believe that this protein may also help regulate the relative acidity (pH) of melanosomes. Tight
control of pH is necessary for most biological processes.
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Proc. Natl. Acad. Sci. USA
Vol. 94, pp. 7719-7724, July 1997
Colloquium Paper

This paper was presented at a colloquium entitled “Genetics and the Origin of Species,” organized by Francisco J. Ayala
(Co-chair) and Walter M. Fitch (Co-chair), held January 30-February 1, 1997, at the National Academy of Sciences
Beckman Center in Irvine, CA.

Genes, peoples, and languages

L. LucA CAVALLI-SFORZA

Department of Genetics, School of Medicine, Stanford University, Stanford, CA 94305-5120

Quote from the study: One reasonable hypothesis is that the genetic distance between Asia and
Africa is shorter than that between Africa and the other continents in Table 1 because both

Africans and Asians contributed to the settlement of Europe, which began about 40,000 years ago.
It very r ble to that both contments nearest to Europe contributed to its
settlement, even if perhaps at different times and ybe rep dly. It is r ing that the
analysis of other markers also consistently gives the same results in this case. Moreover, a specific
evolutionary model tested, i.e., that Europe is formed by contributions from Asia and Africa, fits the
distance matrix perfectly (6). In this simplified model, the migrations postulated to have populated
Europe are estimated to have occurred at an early date (30,000 years ago), but it is impossible to
distinguish, on the basis of these data, this model from that of several migrations at different times.
The overall contributions from Asia and Africa were esti d to be around two-thirds and one-third,
respectively. Simulations have shown that this hypothesis explains quite well the discrepancy
between trees obtained by maximum likelihood and neighbor joining.
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Association of the OCA2 Polymorphism His615Arg with Melanin Content in
East Asian Populations: Further Evidence of Convergent Evolution of Skin
Pigmentation

Melissa Edwards,! Abigail Bigham,2 Jinze Tan,? Shilin Li,* Agnes Gozdzik," Kendra Ross," Li Jin,® and Esteban J
Parra'’

Gil McVean, Editor
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Abstract Goto: (¥

The last decade has witnessed important advances in our understanding of the genetics of pigmentation in
European populations. but very little is known about the genes involved in skin pigmentation variation in East Asian
populations. Here. we present the results of a study evaluating the association of 10 Single Nucleotide
Polymorphisms (SNPs) located within 5 pigmentation candidate genes (0CA2, DCT, ADAMI7, ADAMTS20,
and TYRP) with skin pigmentation measured quantitatively in a sample of individuals of East Asian ancestry living
in Canada. We show that the non-synonymous polymorphism rs1800414 (His615Arg) located within the OCA42
gene is sig,niTican ly associated with skin pigmentation in this sample. We replicated this result in an independent
sample of Chinese individuals of Han ancestry. This polymorphism is characterized by a derived allele that is
present at a high frequency in East Asian populations. but is absent in other population groups. In both samples.
individuals with the derived G allele. which codes for the amino acid arginine. show lower melanin levels than those
with the ancestral A allele. which codes for the amino acid histidine. An analysis of this non-synonymous
polymorphism using several programs to predict potential functional effects provides additional support for the role
of this SNP in skin pigmentation variation in East Asian populations. Our results are consistent with previous
research indicating that evolution to lightly-pigmented skin occurred. at least in part. independently in Europe and
East Asia.
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Researchers trace Chinese desire for whiter skin back to a
gene mutation from 15,000 years ago

China's noted preference for paler skin has reportedly been traced back more than 15,000 years.

According to an international study, the complexion change of Han Chinese was the result of an advantageous
mutation of the gene OCA2. The same mutated gene, by the way, has also been linked to various diseases
Oh, the unbearable whiteness of being

Said gene mutation is also known to be responsible for such phenomenons as albinism, acute eye
inflammation, Angelman syndrome, learning difficulties, obsessive eating, etcetera—-nothing to see here.

Scientists tested the OCA2 gene mutation on mice subjects, who too underwent a glamorous bleaching
transformation.

Incidentally, Europeans were found to have undergone their own skin lightening through a set of completely
different genes, SLC24A5 and SLC45A2, with researchers suggesting other factors like dietary changes and
sexual selection.
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Whites Genetically Weaker Than Blacks,
Study Finds

FoxNews.com of L 4 »

White Americans are both genetically weaker and less diverse than their black
compatriots, a Cornell University-led study finds.

More from Fox News
Analyzing the genetic makeup of 20 Americans of European ancestry and 15
African-Americans, researchers found that the former showed much less
variation among 10,000 tested genes than did the latter, which was expected.
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They also found that Europeans had many more possibly harmful mutations than [ L2 =8
Missouri Girl "World's Deadliest
Allegedly Killed 'to  Spider’ Found in
Know What It Felt... Whole Foods...

did African, which was a surprise.

« Click here to visit FOXNews.com's Evolution & Paleontology Center.

= A
» Click here to visit FOXNews com's Natural Science Center. (A'(‘Ef\z\oals
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“Since we tend to think of European populations as quite large, we did not expect 2
Judge Allows Fifth Grader

to see a significant difference in the distribution of neutral and deletenous Woinan to Annul Suspended For
variation between the two populations,” said senior co-author Carlos Marriage After... Wearina...
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