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Evolutionary study of human Male Specific Y

chromosome linked genes

E FE OHER EA/N Bk
HF Bl ER
#x WHE ET
Bh# 1% Bl Fz
HF A BE (RENA TR

— 151 —




A AE DEE

To study rapidly evolving male specific Y. (MSY) genes, we retrieved and
analyzed nine of such genes. VCY, HSFY and RBMY have functional X gametologs
but the rest do not. Using chimpanzee orthologs for XKRY, CDY, HSFY, PRY and
TSPY, the average silent substitution is estimated as 0.017 +0.006/site and rate is
1.42X 10'9/site/year. Except VCY, all other loci posses two or more pseudo genes on
the' Y chromosome. Sequence differences from functional genes show that BPY?2,
DAZ, XKRY and RBMY each has one pseudo gene for each that are human specific,
while others were generated well before human-chimpanzee split by means of
duplication, retro transposition or trans}ocation. Seme functional MSY such as VCY,
CDY and HSFY as well as X linked VCX and HSFX duplication occurred in the

linage leading to the human and ‘duplicates have accumulated nucleotide substitutions
to diversify each other. We investigate the origin and evolution of seven male-specific
(MSY) genes i‘n the human éhromdsome Y amplicons. AAmong‘three types of origins
proposed, most prevalent is the one that invokes proto-X/Y gene pairs in the original
mammalian sex chromosomes and is' exemplified by five MSY gene families: XKRY,
VCY, HSFY, RBMY and TSPY. Another gene family, CQY, originated by
retroposition of an autosomal copy, but there was once a CDY gene that differentiated
from the X-linked homolog. The X-linked homologs of VCY and CDY are located in
the X-added region, whereas those of XKRY, HSFY, RBMY and TSPY are located in
the long arm. The differentiation timings of these MSY genes from their X-linked
homologs are correlated with the latter X chromosomal locations. The DAZ gene
family is excepfional in that it was created by transposition of an autosomal copy. We
also investigate the ancestral relationships of human Y-linked copies of a given gene

family with their chromosomal Jocations. Since many distinct MSY copies within and
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between amplicons were amplified almost simultaneously in the stem lineage of
Catarrhini, we argue that these simultaneous amplifications can be taken as evidence

for the formation of the Y ampliconic structure.
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E b Y BRI ORIFECEENREENSRD I DDEBICHETES ; 1) X
B (X transposed region). 2) X #IEAEBR (X degenerated region). 3)
HIEREEME S (ampliconic region). TS DMEEIC 16 BEOEMETE, 13 BED
BEETNS 0. FTHRICHIEMSERICIERERNICRERT 5 9 BEOBEER
BHEEG T (Male Specific Y genes:LAF T MSY &89, XKRY, TSPY, CDY, RBMY,
HSFY, DAZ, VCY, BPY, PRY M5B 3) MNI—RENTWB, XHXTIE. Zhoo
BERFOELMERCELL EOBEREZHESMNCTEZEE2EHMELTNS,

BRXLDELNIADDEN SR EN TV T BT TEERNENEN 1 ET D%
W LEF6 ETENMN TS, 1 EIFET, DFEOER LR D ERERERDE
CRREFRED AT Z X LN S, EOM P ELREEDEIC DOV TOHERE, (8
RN BT R SNAB & 7o TN B, B2 ET. BICAW A BRFEPI B
—FTOT LDV THAIN TS, ELEIELELETIR. UTIGRNDEE
72 ERCD 9 DDBERFEDELENBITHR EFNICEDSBHRER>TNS,

FRHTTIE. KT, NCBL DT —& R—Z Build 35) 5 5. 9FEED MSY D ¥ 2
BiEE BROLREKRLE FREFRELOERHEFEETF T TR/ O—F &8
T) ZHEBOICKRBULAF LR, RIC.INSOEEFOEZMEEREF CUFTR
F—Vn—JEEY) & EEEEIUD. MiOELE, SRREUAFELE, BEIC
DT RRERTZ T2, R OBRONBZEET A 0ICNBEE LT N
DT ) BT—=FN=ZNS/N T O— T 2R Tz, il % EWTE DS IEE R EE
FIZOEDIEEERL., BIILERIEY N7 8E2 01— R B4 CDS) & 5" B&
U3 DIFRFRERICE S TITFo /2. Y RAKEOBEGT O RERI T2 EF T
% MSY & DECFILLI AN HIRE LTz, - B 5N BHIEFI & b 110, RGN 2170,
FOND=DA—=VOTEZANTINSE DEGRTOEEEZHEEL., B RO MSY
ML U RS R HEE Uiz, & 512, MSY ORI E L EE - OBETN X kL
DEETFH, ELTNEBY REEECES LEANZZL (L PO M T Y IR—X,
%, MREEERBCEELED) 2HSMCLE. TOEE. XKRY, VCY, HSFY,
RBMY, TSPY DERIIEREED I EORICETENDIES Z &, CDY & DAZ i3 HLL
BRICEREZEDZENHSM Ko7z, 5T, MSY I Y ik L0/ 0—5 D
B2 A0S, RIIOHRENRE <, NS85 07 ORBENSIEDEETERICK
5500, EIEERBEGTFERNBETNAILERELTNS, £2T. 0
HEMEOEEE Y REKEOBEBEFOMBEEZANTZEZ A, < O MSY NEICHIEE
WIZH 0 BRI BENEKICH S5 MSY M TEWHRIEZ RTEANH S Z EAH LM
WKigolee T &R, YRAEKREDORR DEE TOREBREEFEMNH D L%
RET D, O, MSY DIERER, FEICDWTHAEYSWRMRENEL. 5%
IZMSY DHEIZDNTOEEDETH> TN S,
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