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I'er CREBBP pacnonoxxen B xpomocome 16p13.3, umeet 33 sk30Ha 1 KOAUPYET OEITOK
CBP u3 2442 amunokucinor [1]. To KoaKTUBAaTOpP, KOTOPBINA UIPAET KIIOUEBYIO POJIb B
SMOPHOHATILHOM Pa3BUTHH, KOHTPOJIE POCTa U CTaOMJIBHOCTH BHYTPEHHEH Cpebl,
B3aMMOJEHCTBYS € pa3iu4HbIMHU (pakTopamu TpaHcKpunuuu. OH MOXET BIUATH Ha
pasnuuHble (HUINOIOTUUYECKUE MPOIECCHl M IITUPOKO SKCIPECCHpPYETCsT B TKaHIX
YeNloBeKa, BKJIIOYas CEMEHHHMKH, KOCTHBIA MO3r, SIMUHUKKA W 3HAoMeTpHuil. Crektp
mytanuit CREBBP coctout u3 toueunsix BapuanToB (30-50 %) u nenenuii (~10 %) [2].
CBP skcnpeccupyercs MOBCEMECTHO W, Kak OBLJIO MOKa3aHO, OONagaeT BHYTpEHHEH
aKTUBHOCTBIO THCcTOH-aneTunTpancdepassl (HAT), koTopas BIuseT Ha aKTHBHOCTh
XpOMaTUHa MOCPEICTBOM MOIYJISLNH HYKICOCOMHBIX rHcTOoHOB [3]. Kpome Toro,
COTJIACHO MCCIIEOBAHUSIM, TOUEUHbIE MyTallil B OCHOBHOM 3aTparuBaroT fomeH HAT
CBP, a noteps aktuBHOCcTH HAT nocrarouna, utoOsl BeI3BaTh RSTS — HacnencTBeHHOE
3a00JIeBaHUe, KOTOPOE XapaKTePH3YyeTCs KOMIUIEKCOM BpOKACHHBIX aHOMAJIHM.
XPOMOCOMHBIE TPAHCIOKALMHM C YYaCTHEM 3TOr0 I'eHa TakKXkKe CBA3aHBl C OCTPHIM
MUENOIEHKO30M.

MBI npoaHaIM3UPOBAIM B3aUMOCBSI3b MEXAY TPeMs MOJOKEHUSIMH KaKJ0ro KOJOoHa
rera u HykieotunoM (ACTG), u nanHbie mokazanu, 4to B nejaoM C (IIUTO3WH) IMOKa3am
MOJIOXKUTENIBbHYI0 KOppessinuio, a T (TMMUH) — OTpHLATEIbHYI0 KOPPENSLHIO, KOraa
A(agenun) 1 G (TyaHHH) pacroJIOXKeHBI B IEPBOM MO3UIMH KOJJOHA, KOPPEIALIUSI MaJIo
YeM OTJIMYaeTcsi, HO, KOTJIa OHM PACIOJOXKEHBI BO BTOPOH W TPEThEM MO3MIMAX
COOTBETCTBEHHO, KOPPEIALHS MPSIMO MPOTHBOMOIOKHAS.

3areM MBI JOIOJIHUTENBHO MPOAHAIU3UPOBAIN KOPPENSAIHUI0 MEXIY pPa3INnIHBIMU
KOJOHAMHU KaXJOH aMUHOKHMCIOTHI, M JIaHHBIE [IOKa3alM, YTO KOPPEJSAIIHS
[IIyTAMUHOBOW KHCHOTHI, komupyemoid CAQG, Bbllle, 4eM Yy JpPYyTrUX KOJOHOB,
KOAMPYIOIIMX TIIyTAMUHOBYIO KHCJIOTY, NOCKOJIBKY YHCIIO 3a00JI€BaHuUil, CBSI3aHHBIX C
reioMm CREBBP, nocruraer 600. muorue, Bkiatodas HTT (Gosie3nbr XaHTHHITOHA).
OcHoBHbIM naToreHHbIM kKogoHoM HTT sBnsercsa cag. AHaNOrM4HO, APYrHe KOJOHBI C
OoJiee BBICOKOM KOppEJsiME MOTYT OBbITh CBSI3aHBI C APYTMMHU 3a00JIEBaHUSIMU.
IMosTtomy Mmbl BeiOpanu reH CREBBP, ncnosnb3yss HOBBIH CTaTUCTHYECKUH METOJ
anamu3za PCA-Seq. Jlns JOCTHMIKEHUWSI TOCTaBJICHHOW 1€ OBbUIM  ONpe/IeieHb
CIeyIOIMe 3aJadd: CHayaja ¢ [OMOIIBI0 METoJa IJIaBHBIX KOMIIOHEHT
MPOAHAIM3UPOBATh HYKJIEOTHUIHBIE W AMHUHOKHCIOTHBIE TIOCIEOBAaTENLHOCTH T'eHa
CREBBP, a Taxxe W3y4uTh B3aUMOCBS3b MEXIy TJIABHBIMH KOMIIOHEHTAMHU 3THX
MOCJIEeI0BAaTENIFHOCTEH U (PU3MYECKMMH M XMMHUYECKUMH CBOMCTBAMH aMHUHOKHUCIIOT.
Bo-BTOpBIX,  M3yuyuTh  CBA3b  MEXAYy  IJIABHBIMM  KOMIIOHEHTAMH  3THX
MOCJICA0BATEIILHOCTEH U BTOPUYHON CTPYKTYpOi Oeska.
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PCA (Principal Component Analysis) — mMeToJ yMeHbIICHHS Pa3MEPHOCTH MaTpPHIL
JaHHbIX. CyTh 3TOTO METOJAa 3aKII0YaeTcsi B MOCTPOCHHH OPTOTOHAIBHON CHCTEMBI
KOOPIMHATHBIX OCeW (TJIaBHBIX KOMIIOHEHT), KoTopas Hauboiee 3KOHOMHYHO
OITMCHIBAET B3aMMHOE PACTIOJIOKEHHE OOBEKTOB B €BKIINIOBOM IpocTpaHCcTBe. [ TaBHbIC
KOMITOHEHTBI HE KOPPEIUPYIOT APYT C APYTOM M PACHOJIOKEHBI B MOPAIKE YOBIBaHUS
nmucnepcuu. M3o0perennsiit Kapmom [Iupconom B 1901 rofy, oH ceifdac ucmonp3yercs
B Pa3IMYHBIX OOJACTAX JUIi MHHHUMH3AIMK pPa3MEpPOB JAHHBIX IIPH COXPAHCHHWH
MaKCUMaJbHOTO KonudecTBa wuHpopmanuu. [ns mocnemoBarenbHocTeit PCA-Seq
BKIIIOYAET pa3pe3aHue IOCIIeI0BATEIbHOCTH Ha (parMeHTBl C HCHOJIb30BaHHEM
CKOJIB3SIIIIETO OKHA, PACUYeT MaTPHUIIbl €BKIMIOBBIX PACCTOSHUH IS BceX (pparMeHToB U
npumeHenne merona PCo s pacyera rnaBHbix koMnoHeHT [4]. AAindex — ato 6aza
JaHHBIX YHCJIOBBIX HMHICKCOB, OTpaxawoomas (Qu3nyeckne, XUMHUYECKHE H
OMOJIOTHYECKHE CBOWCTBA aMHHOKHCIOT W WX map. baza manHeiXx AAindex mmpoxo
UCTIONB3YeTCs B OMOMH(OPMATHYECKUX HCCIICNIOBAHUAX M IOCTOSHHO OOHOBIISETCH.
[TpuMepsl BKIIIOYAIOT TMpeACKa3aHWe CYOKJICTOYHOW JIOKAIW3alu OEJKOB, CalTOB
MOTU(UKAINK W BBIPaBHUBAHUS TOCJIENOBATEILHOCTE HECKONbKuX OenkoB. baza
MaHHBIX ~ AAindex IMMPOKO WCIONB3YeTCS B  HUCCIEAOBAaHUSAX B  00JacTu
OnonH(MOPMATHUKHU M MOCTOSIHHO OOHOBIIsAETCS [5].
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The CREBBP gene is located on chromosome 16p13.3, has 33 exons and encodes the
CBP protein of 2442 amino acids [1]. It is a coactivator that plays a key role in embryonic
development, growth control and stability of the internal environment by interacting with
various transcription factors. It can influence various physiological processes and is
widely expressed in human tissues, including testes, bone marrow, ovaries and
endometrium. The spectrum of CREBBP mutations consists of point variants (30-50 %)
and deletions (~10 %) [2]. CBP is expressed ubiquitously and has been shown to have
intrinsic histone acetyltransferase (HAT) activity, which influences chromatin activity
through modulation of nucleosomal histones [3]. Additionally, research suggests that
point mutations primarily affect the HAT domain of CBP, and loss of HAT activity is
sufficient to cause RSTS, an inherited disorder characterized by a complex of congenital
abnormalities. Chromosomal translocations involving this gene are also associated with
acute myeloid leukemia.

We analyzed the relationship between the three positions of each gene codon and the
nucleotide (ACTG), and the data showed that overall, C (cytosine) showed a positive
correlation and T (thymine) showed a negative correlation when A (adenine) and G
(guanine) are located at the first codon position, the correlation is not much different,
but when they are located at the second and third positions respectively, the correlation
is exactly the opposite.
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We then further analyzed the correlation between different codons of each amino acid,
and the data showed that the correlation of CAG-encoded glutamic acid is higher than
other glutamic acid-encoding codons as the number of diseases associated with the
CREBBP gene reaches 600, including HTT. (Huntington's disease). The main
pathogenic codon of HTT is cag. Likewise, other codons with higher correlations may
be associated with other diseases.

Therefore, we selected the CREBBP gene using a new statistical analysis method, PCA-
Seq. To achieve this goal, the following tasks were identified: first, using the principal
component method, analyze the nucleotide and amino acid sequences of the CREBBP
gene, and also study the relationship between the main components of these sequences
and the physical and chemical properties of amino acids. Second, study the relationship
between the main components of these sequences and the secondary structure of the
protein.

PCA (Principal Component Analysis) is a method for reducing the dimension of data
matrices. The essence of this method is to construct an orthogonal system of coordinate
axes (principal components), which most economically describes the relative position of
objects in Euclidean space. The principal components do not correlate with each other
and are arranged in decreasing order of variance. Invented by Karl Pearson in 1901, it is
now used in various fields to minimize the size of data while maintaining the maximum
amount of information. For sequences, PCA-Seq involves cutting the sequence into
fragments using a sliding window, calculating the Euclidean distance matrix for all
fragments, and using the PCo method to calculate principal components [4]. AAindex is
a database of numerical indexes reflecting the physical, chemical and biological
properties of amino acids and their pairs. The AAindex database is widely used in
bioinformatics research and is constantly updated. Examples include prediction of
protein subcellular localization, modification sites, and sequence alignment of multiple
proteins. The AAindex database is widely used in bioinformatics research and is
constantly updated [5].
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