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FUT]1 orthologues

Hemoglobin

Species Genomic coding sequence | References

Human M35531 Larsen et al.
(cDNA)

Chimpanzee AF080603 Apoil et al.

Gorilla AF080605 Apoil et al.

Orangutan AF111935 Apoil et al.



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=183887
http://www.ncbi.nlm.nih.gov/pubmed/2118655?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=6491897
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=6491901
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=7230356
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation

Gibbon AF045545 Apoil et al.
Rhesus monkey | AF080607 Apoil et al.
Cynomolgus AF111936 Apoil et al.
Squirrel monkey | AF136647 Apoil et al.
Marmoset AF111936 Apoil et al.
Brown lemur AF045546 Apoil et al.
Green monkey | D87932 Kimura H
Mouse U90553; Domino et al.
Y(09883 Hitoshi et al.
AF113533 Lin et al.
(cDNA)
Rat AB(015637 Piau et al.
AB006137 Soejima et al.
AF131237 Bureau et al.
Pig U70883 Meijerink et al.
L50534 Cohney et al.
Rabbit X80226 Hitoshi et al.

FUT2 orthologues



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=6491891
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=6491905
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=7230363
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=6707076
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=7230358
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=6491893
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=3253072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=1906006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=1743331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=4585260
http://www.ncbi.nlm.nih.gov/pubmed/9355741?dopt=Citation
http://www.ncbi.nlm.nih.gov/pubmed/11018479?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=3925804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=3925801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=4580670
http://www.ncbi.nlm.nih.gov/pubmed/8010942?dopt=Citation
http://www.ncbi.nlm.nih.gov/pubmed/20009415?dopt=Citation
http://www.ncbi.nlm.nih.gov/pubmed/11179967?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=4680729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=1395136
http://www.ncbi.nlm.nih.gov/pubmed/9321466?dopt=Citation
http://www.ncbi.nlm.nih.gov/pubmed/8613146?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=854354
http://www.ncbi.nlm.nih.gov/pubmed/7721792?dopt=Citation

Species Genomic coding sequence | References
Human U17894 Kelly et al.
Chimpanzee AF080604 Apoil et al.
AB(015634 Koda Y
Gorilla AF080606 Apoil et al.
AB015635 Koda Y
Orangutan AB(015636 Koda Y
Gibbon AF136648 Apoil et al.
Rhesus monkey | AF136644 Apoil et al.
Green monkey | D87934 Koda Y
Marmoset 6707072 Apoil et al.
Brown lemur AF136647 Apoil et al.
Mouse AF064792 Lin et al.
(cDNA)
Rat AB(006138; Soejima et al.

AF131238 (cDNA)

AF042743 (cDNA)

Bureau et al.

Sherwood & Holmes



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=687618
http://www.ncbi.nlm.nih.gov/pubmed/7876235?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=6491899
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=3258447
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/pubmed/10754067?dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=6491903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=3258449
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/pubmed/10754067?dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=3258451
http://www.ncbi.nlm.nih.gov/pubmed/10754067?dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=6707078
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=6707070
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=3327250
http://www.ncbi.nlm.nih.gov/pubmed/10754067?dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=AF136645
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=6707076
http://www.ncbi.nlm.nih.gov/pubmed/20188794?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=3142705
http://www.ncbi.nlm.nih.gov/pubmed/11018479?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=2317265
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=4580672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=2801824
http://www.ncbi.nlm.nih.gov/pubmed/11179967?dopt=Citation
http://www.ncbi.nlm.nih.gov/pubmed/9675030?dopt=Citation

Rabbit X91269 Hitoshi et al.

Pig U70881 Meijerink et al.
AF027304 Cohney et al.
Cow X99620 Petit JM
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Although the beta hemoglobin proteins of humans and chimpanzees

are identical, the genes that code for these proteins differ by one

base pair in the exons and by 15 base pairs in the introns.

Susan Offner, Using the NCBI Genome Databases to Compare the
Genes for Human & Chimpanzee Beta Hemoglobin The American

Biology (2010) 72 (4): 252-256.
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=1490372
http://www.ncbi.nlm.nih.gov/pubmed/866316?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=4699523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=3004853
http://www.ncbi.nlm.nih.gov/pubmed/9321466?dopt=Citation
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=nucleotide&dopt=GenBank&list_uids=2464960

MVHLTPEEKTAVNALWGKVNVDAVGGE
Human Sequence: ALGRLLVYPWTQRFFESFGDLSSPDAV
MGNPKVKAHGKKVLGAFSDGLAHLDN
LKGTFSQLSELHCDKLHVDPENFRLLGN
VLVCVLARNFGKEFTPOMQAAYQKVVA
GVANALAHKYH

MVHLTPEEKTAVNALWGKVNVDAVGGE

Chimp Sequence: ALGRLLVVYPWTQRFFESFGDLSSPDAV
MGNPKVKAHGKKVLGAFSDGLAHLDN
LKGTFSQLSELHCDKLHVDPENFRLLGN
VLVCVLARNFGKEFTPQVQAAYQKVVA
GVANALAHKYH

Hemoglobin
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Thus, as we consider xenotransfusion pigs might actually be a more
feasible option, and in fact that’s what’s happening. Xenotransfusion
research currently focusses on pigs, not apes, and it’s not just
because pigs are abundant. They’re blood actually is quite similar to
human blood. The size of red blood cells is similar. So is the typical
red blood cell life span, the hemoglobin content and structure, and

other factors,

David Warmflash, Ape-to—human, pig-to—human blood donations:

Could xenotransfusions work? January 25, 2016
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http://www.eclinpath.com/hemostasis/transfusion—medicine /blood-

types/
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Ann B Moser,]1 Steven J Steinberg,1 Paul A Watkins,1 Hugo W
Moser,1 Krishna Ramaswamy,2 Kimberly D Siegmund,3 D Rick Lee,4
John J Ely,5 Oliver A Ryder,6 and Joseph G Hacia, Human and great
ape red blood cells differ in plasmalogen levels and composition,

National Center for Biotechnology Information, 2011 Jun 17.
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fewer repeat elements, and more frequent single—exon transcripts.

Hominid-specific lincRNAs are more tissue-specific, enriched for

testis, and faster-evolving within the human lineage.

Evolutionary dynamics and tissue specificity of human long

noncoding RNAs in six mammals

Stefan Washietll, Manolis Kellis1 and Manuel Garber2,3, Accepted

January 14, 2014
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Of the 1898 human lincRNAs expressed in these tissues, we find

orthologous transcripts for 80% in chimpanzee

Stefan Washietl, Manolis Kellis, Manuel Garber, Evolutionary
dynamics and tissue specificity of human long noncoding RNAs in six

mammals, Genome Res. 2014 Apr; 24
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“If it could be demonstrated that any
complex organ existed, which could not

possibly have been formed by numerous,
successive, slight modifications, my
theory would absolutely break down.”
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“The search for the proverbial ‘missing link’ in man’s evolution, that

holy grail of a never-dying sect of anatomists and biologists, allows



speculation and myth to flourish as happily today as they did fifty

years ago and more.”

*Sir Solly Zukerman, “Myth and Method in Anatomy,” in Journal of
the Royal College of Surgeons of Edinburgh (1966), Vol. 11(2), pp-

87-114.
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"Thus, in two-thirds of the cases, a genealogy results in
which humans and chimpanzees are not each other's
closest genetic relatives. The corresponding genealogies
are incongruent with the species tree. In concordance with
the experimental evidences. this implies that there is no
such thing as a unique evolutionary history of the human

genome. Rather, it resembles a patchwork of individual
regions following their own genealogy.”

Mapping Human Genetic Ancestry" paper in Molecular
Biology and Evolution
www.unav.es/noticias/medios/ebersberger2007.pdf
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