AHanun3 yyactma HUR mn TTP B
bone3Hax NMapKMHCOHA U
Anburemmepa

ABTOp: Ko3bipeBa Ennsaseta CepreesHa 10H

PykoBoauTtenb: ActaxoBa AnnHa AHaTO/1beBHa,
MﬂLLII/IVI HAaVYHbIU cCOTRYAHUK, MY um. M.B.
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LIEJ1b

» NpoaHanun3npoBaTb ydactue HUR u TTP B 6bose3Hu
[TlapknHCOHA 1 bone3Hun Anburenmepa

3AA0AUN

» BoigeneHne gupdepeHLnanbHO
SKCNpPeCcCUpyroLLnXca reHOB N UX
(PYHKLMOHANbHBLIX Fpynn.

» BblaeneHne reHoB, KO3KCNPECCUPYOLWNXCA C
reHamun ZFP36 n ELAVLI1, Bxoaawmnx B coctas AEr,
N NX PYHKLUMOHANBbHBIX rpynnmn.

» AHaNIN3 NOJIYYEHHbIX AAHHBIX C L,esblo BblABNEHUS
OOWMX ONA KAXXA0oN boNne3HU U KaXXaoro reHa

rpynn.
Ha/1n3 NEPCNEKTUBHOCTMW.
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ALCP~APOBECL complementation factor~10gll Z2~28874

AlZEFl~ataxin Z-binding protein 1~1EplZ.3~32713

AZM~alpha-Z-macregleobul in~1lpl2.2-pll.2~2

A2GALT~alpha 1l,4-galactosyltransferase~ZIqll Z-gql2. 2~52947
A4GNT~alpha-1,2-N-acetylglucesaminyltransferase~3pld. 2~51146

ARAd~achalasia, adrencceztical insufficiency, alacrimia (Allgrove, triple-A)~1lIgqli~G008&
AACT~acetoacetyl-Cold synthetvase~1Igld. 31~E3503

AADAC~arylacetamide deacetylaxe (exteraxe)~3gll.2-gl5.I~12

ARAK1~APCZ associated kinase 1~Ipl9~II3848

AMMP~angio-associated, migratory cell protein~Cgq35~14

AAMMAT~arylalkylamine M-acetyltransferase~1T7gli~15

AARIDL1~al anyl ~£ENA synthetasxe domain containing 1~1Tql1l.21~80755

AARZ~al anyl -tENA synthetase~18gii~1E8

AASDHPPT~aminocadipate-semial dehyde dehydrogenase-phosphopantetheinyl transferase~1lledg
AASZ~aminoadipate-semial dehyde synthase~Tq3l.2~10157

AATP~apoptesis antagonising transcriptien facter~lTgll.Z-glI~IE574
AATE~apoptesiz-associaved tyrosine kinase~1T7gl5.2~8E625

ABAT~4-aminobutyrate aminotransferase~16pl2.2~18

ABCALIP~ATP-binding cassetbte, sub-family & (ABCLl), member 11 (pseundogene)~3plE. 3~T95&3

ABCALZ~ATP-hinding cassette,

s=ub-family A (ABCLl), member 12~Zq24~2E5153

AECAL~ATP-hinding
AECAZ~ATP-hinding
ABCAZ~ATP-hinding
ABCA4~ATP-binding
ABCAS~ATP-binding
AECAC~ATP-hinding
AECAT~ATP-hinding
ABCAG~ATP-hinding

cassette,
cassette,
cassette,
cassetbe,
cassette,
cassette,
cassette,
cassette,

AECE1l~ATP-hinding cassette,

ABCE1~ATP-binding
AECE4~ATP-hinding
AECEE~ATP-hinding
ABECET~ATP-hinding
ABCEBS~ATP-binding
AECES~ATP-hinding

AECCLO~ATP-hinding cassette,

ABECCL1~ATP-hinding
ABCCZ~ATP-hinding
ABCC2~ATP-binding
AECCE~ATP-hinding
AECCS~ATP-hinding
ABCCE~ATP-hinding
ABCCE~ATP-binding
ABCCS~ATP-binding
AECDL1~ATP-hinding
AECDZ~ATP-hinding
ABECD2~ATP-hinding
ABCD4~ATP-binding
ABCE1l~ATP-binding
AECTL1~ATP-hinding
AECFZ~ATP-hinding
ABECF2~ATP-hinding
ABCGL~ATP-binding
ABCGZ~ATP-binding
AECGEE~ATP-hinding
AECGE~ATP-hinding

cazzette,
cassette,
cassette,
cassette,
cassetbe,
cassette,

cassette,
cassette,
cazzette,
cassette,
cassette,
cassette,
cassetbe,
cazzette,
cassette,
cassette,
cassette,
cassetbe,
cazzette,
cassette,
cassette,
cassette,
cassetbe,
cazzette,
cassette,
cassette,

sub-family & (AECLl), membezr 1~Sg2l.1l~1%
sub-family & (ABCl), member IZ~Sg24~I0
sub-family & (ABCl), member 3~16pl3_2~Z1
sub-family A (ABCLl), member 4~1p22_ 1-p21~24
sub-family A (ABCLl), member 5~1T7qf4. 23~224E1
sub-family A (ABCLl), membexr &~1Tql3.2~I33E60
sub-family A (ABCLl), member T~18pl2.2~10247
sub-family & (ABCl), member §~1T7qZ4~10351
sub-family B (MDR/TAP), member 11~CgZ3~G547
sub-family B (MDE/TAP), member 1~Tgfl 1~5242
sub-family B (MDR/TAF), member 4~Tqil.l~5244
sub-family B (MDR/TAD), membexr £~Ig2E~10055
sub-family B (MDE/TAP), member T~Kqll-gql2~22
sub-family B (MDE/TAP), member 8~Tq26~1115%
sub-family B (MDR/TAP), member 9~12¢ql3~22457
sub-family C (CFTE/MEF), membezr 10~Epll.l~05045
sub-family € (CFTR/MEP), member 1~18pl3 1-4383
sub-family C (CFTE/MEP), menber Z~10gZ4~1C74%
sub-family € (CFTRE/MEF), member 2~1T7gq22~8714
sub—family C (CFTE/MEP), member 2~13q22~10257
sub-family ¢ (CFTR/MEP), mewber 5~2gl7~10087
sub-family ¢ (CFTE/MEP), mewber E£~1Epl2.1~2E£8
sub-family € (CFTE/MBP), member S~11pl5.1~5822
sub-family € (CFTRE/MEF), member S~12plZ2_ 1~100&0
sub-family D (ALD), member 1~Xql&~I135
sub-family D (ALD), membexr Z~1Zgll-glI~IZ5
sub-family D (ALD), member 2~1plZ-pll~S58I5
sub-family D (ALD), member 4~1%qZ43_ 3~5828
sub-family E (0ABP), member 1~&g21l~E058
sub-family T (ECHI0), membezr 1~8pll.33~12
sub-family T (GCHI0), membexr Z~Tg28~100&81
sub-family T (GCHZ0), member 3~3gl7_1~55323
sub-family & (WHITE), member 1~Z1qlZ_3~5518
sub-family & (WHITE), member Z~3qll~S426
sub-family & (WHITE), membezr 2~1lgl2.2~53127
sub-family & (WHITE), member S~Ipll~£3I40

ABHD10~abhydrolase domain containing 10~3ql2_ IZ~55247
ABHD11~abhydrolase domain containing ll~Tgll Z3~82451
AEHD 142A~abhydrel axe domain containing l34A~2pIl.1l~I58E84
AEHDZ~abhydrelase domain centaining Z~15gZ8.1~11057

AEHD 2~ abhydrol ase domain containing 3~18gll. Z~17158E

AEHD 4~ abhydrol ase
ABHD S~ abhydrol axe
.

ABUMS L L aao 1 o

domain
domain

Aemm o

containing
containing

4~19egqll. 2~E2874
S5~2pZ2l~51089

f.m~1a a.cmans
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Stored Color Expression line ID_REF GroupA mean GroupA std.dev. GroupB mean GroupB std dev. Absolute tvalue | Degrees of freedom Raw p value Adjpv
AASDHPPT~amino... 0.34606427 0.19658111 0.7174867 021923368 4.8092823 26.0 5.559756E-5 5.559756E-
ABCD4~ATP-bindin...|0.7021357 0.15684031 0.53834665 0.08190674 34885778 19.0 0.0024582362 0.00245823

VA A MABLIMA~actin bindl.. |0.7551215 0.13807707 05311001 0.16473936 39781959 26.0 4.948443E-4 4.948442E-

e ~SACADVL~a0y1-Coe... 10.45746428 018119483 0.27220663 0.11342361 3.2735054 21.0 0.0036272474 000362724
VANSCAL  ~AMACOX2~acyl-Coenz.. [0.80595 0.14301182 0.6672467 10.120974705 2.8099573 25.0 0.0094854 0.0094854

M~ NANACSL4~acy-CoA s, [0.48630714 0.105339915 0.54732665 10188056256 286875 22.0 0.008921954 0.00892195

A MAA NACTR10~actin-relat . 0.41525713 0.1328805 0.6290267 10.256112 28431494 21.0 0.009738125 0.00973812

ACTR2~ARP2 actin_.. 0.21982850 0.13062984 0.49203998 0.22288427 4.0441184 220 5416208E-4 5.416298E-

N NN ANLCTRI~ARPS actin.. 0.53350717 013126968 0.7204801 0.1748175 32705529 25.0 0.0031242808 0.00312428

ACTRB~ARPS6 actin...|0.24501428 |0.15444245 0.45513338 021532027 3034433 25.0 0.0055578984 0.00555789

ADA~adenosine de...|0.7406572 |0.12332078 0.5742866 0.09630804 4.0295897 24.0 4.88935E-4 4.889356-4

N S\ _~ADCYAP1~adenyial . |0.298807 14 [0.047218144 0.45688003 0.18980779 3.123547 15.0 0.0069735055 0.00697250

ADIPOR2-~adipone__ 10.5391143 0.21655655 033209333 012396261 31301435 20.0 0.0052715465 0.00527154

AEBP1~AE binding ...\0.5904357 0.2082147 1039121333 10.15250911 29223962 230 0.0076612415 0.00766194

AGAP1~ArGAP wit.. 038735433 0.18263895 |0.60668665 10.18030365 32514732 26.0 0.003170223 0.00317022

AGK~atylglycerol K...|0.5725357 010877783 0.7749134 10.14123261 42394694 25.0 1.9203441E-4 1.9203441E

AP A SAAHCYL2-S-adenos. [0.7277357 0.13067667 0.55996 10.146781 32554474 26.0 0.0031389934 0.00313899

AHCY~S-adenosyl. 1054495425 0.13831408 0.70284665 1015224048 29259417 26.0 0.007039311 0.00703931

AN A/AHNAK~AHNAK nu... |0.48723572 022171976 0.27904665 0.1265044 3076848 20.0 0.005948898 0.00594389

VA~ JAK2~3denyiate Kin.., [0.83032143 |0.13110891 0.6886933 011554462 3077519 25.0 0.005008249 0.00500824

AN~ NAKAP11~A Kinase (...|0.28417856 0.1343329 0.5356467 0.23159494 36054122 22.0 0.001570855 0.00157085

N~ WA~ \ALDOA-~aldolase A, |0.47888568 0.19796477 0.69926 0.2080455 29228241 26.0 0.0070923176 0.00709231

______—~A/AMPD3~adenosine.. 0.5959429 0.18212055 0.44288668 0.06007405 2.99608 15.0 0.00904464 0.00904464

'ANKZF1~ankyrin re.. |0.71412855 0.21015581 104951667 0.189063 29424235 26.0 0.006765273 0.00676527

ANXA7~annexin A7 |0.5141929 0.17055266 0.7563534 0.13950905 4,1682186 25.0 3.2130582E-4 3.2130582E

N~ An . NAP1S2-adaptor-rel... |0.40640002 006790765 0.6092457 0.20415689 36403012 17.0 0.0020238755 0.00202387

M — V" ~A_IAP3S1~adaptor-rel.. |0.57787144 0.14078309 0.7643267 0 14204296 35486097 26.0 0.0014988583 0.00149885

APBA3~amyloid bet .[0.58381426 0.18283804 041343328 0.081808224 32005184 17.0 0.005241707 0.00524170

APOO~apolipoprot._. 1052227134 0.16023909 0.75147337 0.19055451 35138252 26.0 0.0016376451 0.00163764

ARAP1~AGAP wit._. [0.5440642 0.15657935 0.3991333 0.08548764 30632987 19.0 0.006397035 0.00539703

M~ ARHGAP17~Rho G...|0.6466999 0.20882083 0.4389 0.13117102 3.183097 210 0.004475554 0.00447555

LA~ A A ARHGEF10~Rho g... |0.55009997 0.20409644 0.3669067 0.110382944 29766183 19.0 0.007752543 0.00775254

AR AL SARHGEF7~Rho gu.. |0.80525714 0.12773941 0.68028005 0.08116566 3117336 21.0 0.005210554 0.00521056

AN SINNARLITP1~ADP-rib.. |0.6574642 023357639 043891335 0.14140339 30220525 210 0.006486224 0.00648622

ARL1~ADP-fibosyl... 10.5527786 0.118153706 07511533 0.14022987 41291113 26.0 3336174E-4 3.336174E-

MAN VA NARLBIP1~ADP-fibo... [0,61888564 0.21788606 0.8184124 0.11904357 3.030188 19.0 0.0068852585 0.00688525

\ DN A_AARLBIP5~ADP-rib0... [0.5159286 0.11909799 0.6514533 10.1415748 2796021 26.0 0.009599069 0.00959906

Arr WS AN ARLEBB~ADP-ribosy.. |0.5288715 0.1349703 0.68520665 1015933312 28572867 26.0 0.008298293 0.00829829

N AAANARMCX3~armadillo...|0.3262 0.1272112 0.5409334 0.23954825 2900749 210 0.008550196 0.00855019

5~adclin relate,|0.49582854 0.15148471 0.6985 0.17537077 3.3365628 26.0 0.002562766 0.00256276

A e _—1ASB1~ankyrin repe... |0.7251922 0123311274 0.51042 0.086972034 28779638 230 0.0084952945 0.00849529

Ay _A/ASGR2~asialoglyc... [0.6318429 0.17817771 0.46318004 0.055952802 33893075 15.0 0.0040455754 0.00404557

A N ASXL 1~additional 5_|0.74585 0.10235324 0.6373199 0.08324642 31195387 25.0 0.0045215236 0.00452152

M A S~ ANATF2~adlivating tra.. |0.5972643 0.16029258 0.80036 10.09156065 41507316 20.0 494530364 4.945303E-

A~ AATG12~ATG12aut.. (0.37520716 0070888884 053978664 10.17966598 32844135 18.0 0.004120625 0.00412062

ARNONANDD. AA072232 fh . 2.1 1420 NORARADR. NANRARANE
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Maccus Bcero A2 ®yHKU. rpynnbl 427 Koakcnp. ¢  ®yHkuU. rpynnbl ¢ TTP Koakcnp. ¢ ®yHKy rpynnbl HUR
TP HuR
bonesHb
MapKMHCOHA
GSE8397 627 HeMpPOHHAsA NPO3KLMS, 1 Tonn-ob6pasHblii peuenTop 51 CBA3bIBAHWE C MeTa/l/IOM,
opraHusauus MembpaHsl, OTBET Ha CTpecc, perynsauus
cMHancos, aedduprHLMpoBKa KNETOYHOW CMepTu, pasMepa u
HEeMpPOHOB, LUTOMNNA3MATUYECKNE pocTa u np.
BM3MKYJIOB 1 Mp.
GSE2029] 10 1 Ces3biBaeT MebpaHy 1 akTUH B 1 HuR
uuToCcKeneTe
GSE2029?2 134 3N1eKTPOHHbIA TpaHcnopTa, 35 cBa3biBaHue ¢ JHK, TpaHckpunums, 26 MUTOXOHAPUANbHAS
MUTOXOHAPWA, perynauna cBa3biBaHWe ¢ PHK u np. mMeMbpaHa, cBasbiBaHue ¢ AHK,
Kucnopona, MeMbpaHbl opraHenn, TPaHCKPUNLMA, CBA3bIBAHME C
okcupaTmeHas doccopunasa,
META/IIOM, TPAHCNOPT NOHOB
AT®a3Has aKTUBHOCTb, TPAHCNOPT
MOHOB, MeMBpaHHble NenTuabl, MeTannia u np.
perynaumna KnetToyHoro uukna
GSEZO.I 68 2 3 9 HelpoHHas npoakuus, ATdasHas _I _I LLUTOCKEJIET, CMIIANCUHT, He 2 5 anddepeHLNpPOoBKa
ENHIE SO DGO P DB NMPUKPENJIEHHbIE OpraHesbl, HENpPOHOB, OTBET Ha CTUMYJI,
MEM6paHa, MEXKNETONHEIE CHIHaNk, nnasmartuyeckas MembpaHa, MOHbI anonTos, TpaHCKPUNLLUA,
HelipoHHaa AupdepeHLMposka U np. METa/INIOB 1 Mnp. cBA3aHHble ¢ JJHK,cBA3aHHbIe C
PHK, noHobl meTannos u np.
GSE762 'I 2 9 -I OpraHusauus XpoMocoMm, oTeeT 2 thepMeHT 9] OpraHu3auus XpoMocoM, afepHble
Ha BMpPYC, CBA3blBAHME C Mopbl, OTBET Ha BNPYC,
MeTannom, NMPaHas akTUBHOCTb TpaHcKpunuumsa, ceasbiBaHme ¢ AHK,
’ ’ KNETOUYHbIN LUK, He
TPAHCMOPT UOHOB U MNp.
NPpUKpPenJieHHble opraHennsbl,
pa3BuTMe OpraHoB 3Mb6pUOHa,
anonTo3 un np.
bonesHb
AnbureriMepa
OTBET Ha TPaBMy, CTUMYJI, CBA3bIBAHUE C Cesa3biBaHue ¢ JHK,
GSE528] 3403 270 AKTUHOM, OpraHun3auua XpomaTtuHa, 8

anonTo3, BU3UNKYNAPHbIN
TPaHCNOPT, CUrHabI U Np.

MEeXKJ/IeTOYHOe B3auMozaencTeme,
nnasmaTuyeckas membpaHa u np.

¢ochonpoTenHbl U CANANCUHT

¢dochopunasa




» 13 cpeaun Bcex 6enkoB, KOIKCNPECUPYIOLLLUXCSA C
KaXAblM reHoM npu lNapknuHcoHe Bcerga meHee 10%,
Tak UTO MOXHO MPeAno/IOXUTb, YTO OHN paboTaloT
NOYTU TaK XKe, KAK B HOPMaJIbHOM COCTOSHUU. [1pwu
bone3sHun Anburenmepa red ELAVL1 BeneTt cebs Takxe,
HO reH ZFP36 B oaHOM ciiyyae noyTtn 70% reHoB C
KOTOPbIMU OH KO3KCNpecnpyeTcsa BXOAAT B COCTaB
OJOl, a B Apyrom H1M o4NH N3 BbiIABI€HHbIX
KO3KCnpecnpyowmnxca reHoB He apnsetca LElom.
BO3MOXHO 3TO Npoun3oWw/io OT TOro, YTO BO BTOPOM
BapunaHTe 66110 MHOFO 06pa3LL0B C HU3KOW
nporpeccnBHoOCTblO bonesHun, n red ELAVL1 npwu
bonesHn AnburenMepa BCe-TakuM HapyLllaeT CBOeE

(PYHKLNOHNpPOBAHMUeE.




BoiBOA

» Mpwn bone3Hun NMapknHcoHa reHbl ZFP36 u
ELAVL1 HenepcneKkTUBHbI A1 NCCNea0BaHUN,
TakK e Kak n reH ZFP36 npun 6onesHu
Anburenmepa. N'en ELAVL1 MoxeT bbITb
NepCcneKkTUBHbLIM AN NCCnefoBaHNN bone3Hu
AnbLrenmMepa.




Cnacmubo 3a BHUMAHUe

.



