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CUHAPOM
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AAPEHO-TEHUTAAbHbIY CUHAPOM, CBA3AHHbIN C AEGULUTOM 21-
TMAPOKCUAASDI
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AAPEHO-TEHUTAAbHbIM CUHAPOM, CBA3AHHbIN C AEGPULIUTOM 21-
TMAPOKCUAASDI

" Nedonunt 21-rngpokcmnassbi

W 3aTtpyaHeHHas npoAyKumsa KopTru3ona

% N36bITOYHAA CTUMYNAUMSA HagnodeuyHnkoB AKTT
® Hakonnenne 17-OH-nporectepoHa

W 3aTtpyaHeHHas npoayKumns anbaocTepoHa

% MN36bITOYHAA NOTEPSA HATPUS



AKTUBHOCTb 21-TMAPOKCUNA3bI HEOAMUHAKOBA B HAIMPABAEHUN
CUHTE3A AAbAOCTEPOHA U B HATTPABAEHUU CUHTE3A KOPTU30AA

“TloaToMy BO3MOXHbl BapuaHThb!:

“OaHoBpPEMEHHBI AednUnT albAoCTEPOHA U
KopTn3ona

" NepnumnT TONLKO KOPTU301a



AEOUUUT 21-TUAPOKCUNA3BI: MYTALUUNU TEHA CYP21A2

Deletion

Ex 3 del
Ex & cluster

it Ex 7 InsT
V2EIL In2 Q318X
P30L 172N splicing  R356W

(60-30%) (25-15%) (5-1%) (1-0%)

Severity
Mutation
group
Possible C/Cor B/Bor AJA or Null/MNull
genotypes B or A or Null A or Null MNull
CAH Non Simple Salt



MYTALUWUN TEHA CYP21A2

" Conb-Tepswowas gopmbl (salt-wasting, SW)

" MpocTtas snpununsnpytowas opma (simple virilizing, SV)

® Heknaccuyeckasi, no3aHero Hadyasa (non classical, late onset =
NC, LO)



MYTALUWUN TEHA CYP21A2

" BpoxaeHHas runepniasunst Kopbl HAAMNOYEYHUKOB — ayTOCOMHO-
peueccrnBHoe 3abonieBaHne

“ Tonbko npu HacnegoBaHUM MyTaLUMM NO 06EUM IMHUSIM: OT OTLA U
OT Marepwu

“ Bo3MOXHO coyeTaHme bonee nerkom dopmbl MyTaumn n 6onee
TSXKENTON: KNIMHNYECKNEe NPOoSBIEHNA BUpuUnm3aumm oyayr
COOTBETCTBOBaThL 60/1€€e nerkon doopme myrtarmm
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BpoxnaenHas runepruiasusi Kopbl HaanoyeuHUkos (BI'KH), tsxkenoe 3abosieBaHue ¢ ayTOCOMHBIM peLec-
CUBHBLIM HacJIeIOBAHHUEM OTHOCHUTCS K OJIHOMY M3 HauboJsiee pacrpocTpaHeHHbLIX FTeHeTHYEeCKHUX HapyLIeH il
y yenoseka. B ocHose BI' KH e:kUT HEAOCTATOK WM OTCYTCTBHUE DMOCHUHTE3A KIIIOUEBBIX CTEPOUIHBIX TOP-
MOHOR KODTHIOMA W AMTKIOCTENOHA TTDW OMHORDEMEHHOM M3IDKRITOYHOM CHHTE3IE AHINOMEHOR R ONTAHHW3IME
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MOAYAb RCCX

¥ R = RP (cTapoe Ha3BaHue reHa, B YeCTb NOKOMHOro npodpeccopa Rodney
Porter) = STK19 (serine/threonine-protein kinase 19)

% C = C4 gene (KOMMOHEHT KOMMN/IeEMeHTa 4)
" C=CYP21

® X = TNX (reH TeHacuumHa, tenascin X) — rMIMKONPOTENH BHEKETOYHOIO
MarTpukca



Chromosome 6

IR ETC

6p21,1-21,3
HLA region

Class Il Class lll

=——{HHHHH—I——7—3a8 88—

1
RP1 CYP21A1P RP2 CYP21A2 | >

f 30kb deletion :

RP1 CYP21A1P | >

CYP21A1P TNXA/TNXB

CA2524G>A G.12514G>A 612218G>A  ¢.12174C>G 120 bp del
(. . is) (i

CH2 E1 E3
€.12524G>A c.12514G>A c12218G>A  ¢.12174C>G
(p.Ser4175Asn) (p.Aspd172Asn)  (p.Argd073His)  (p.Cysd058Trp)
CH3 E1 E3 NEMIN E43 BN E42 W4t W00 WA 7/

c.12524G>A €.12514G>A cA2218G>A

(p.Serd175Asn) (p.Aspd172Asn) (p.Argd073His)



TETEPO3UTOTHOE HOCUTEABCTBO MYTALIUU CYP21A2

% HesHaunTenbHble TOPMOHA/IbHbIE OTK/TOHEHWS:

% 17-OH-nporecTepoH BbllLUE HOPMbI N B BEPXHE 30HE HOPMbI
AHPOCTEHANOH HEMHOIO MNOBbLILLIEH U/ B BEPXHEWN 30HE HOPMbI
AIr3AC nosbIlEH NN B BEPXHEW 30HE HOPMbI

TecTocTepoH (06LKMIn) B BEPXHEN 30HbI HOPMbI

CB0OOOAIHbIN TECTOCTEPOH BIMXKE K 5 nr/Mmn v HEMHOTO Bbllle 5 (30Ha MATKOW
rmnepaHaporeHumn)

¥ KopTn3osn B HUXHE 30HE HOPMb
“ Mpwn 3TOM 3HAYNMO CHKEHHASA PEPTU/IBHOCTb

% 3HauMMo CHWXeHHasi CTPECCOYCTOMYMBOCTb W PE3KO NOBbILLIEHHAS BEPOSATHOCTb
LIeHTPa/IbHbIX HApyLUEHWA OBY/SALMY

® Mcuxonornyeckne ocob6eHHOCTU: NOBbILLIEHHAst PAHUMOCTb
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MEGLATHERY MD: RCCX MAY EXPLAIN OVERLAPPING SYNDROMES
ASSOCIATED WITH CHRONIC ILLNESS (EDS-HT, CFS, FM, LYME, MCAS, POTS,
PAIN, PSYCHIATRIC SPECTRUM, IMMUNOLOGICAL, ENDOCRINE ISSUES).
NEUROPSYCHIATRIC MARKER, CAPS, PREDICTS RISK.

which will help us.

WEICome: Hello All, I am Sharon Meglathery MD (aka Dr. Sharon, stripey14), a
physician (see ) who developed mast cell activation (MCAS), postural
orthostatic tachycardia syndrome (POTS), raised intracranial pressure, chronic fatigue
syndrome (CFS) and a host of other potentially disabling syndromes in the setting of Ehlers-
Danlos Syndrome (EDS-HT) in 2009. | was shocked to learn that somehow medical
education has completely missed an epidemic affecting so many gifted young people (mostly
women), leaving the patients to fend for themselves. | have spent 7 years obsessed with a
long list of seemingly connected, overlapping syndromes, gathering patient observations in
my clinic and in the forums, scouring the scientific literature, dealing with my own illness and
often having to experiment on myself. Early on, my broad medical background revealed that
several commonly held assumptions about these conditions must be false. By letting those
assumptions go, | was able to find a neuropsychiatric marker, dubbed CAPS, which predicts a
higher risk of chronic illness regardless of hypermobility status which has stood the test of
several years. From there, a lucky break revealed a set of candidate genes which pulled all of
my observations together. The knowledge of these genes changed the course of my illness by
presenting novel treatment options, and | expect will pave the way for new pharmaceuticals

| believe that the RCCX Theory solves some of medicine and psychiatry's greatest mysteries. The RCCX Theory explains the co-
inheritance of a wide range of overlapping chronic medical conditions in individuals and families (EDS/hypermobility, autoimmune



RCCX

% CuHpgpom dnepca-flaHnoca (rmnepmMoousibHbIA BapuaHT)
¥ CrHApPOM XPOHNYECKON yCTau10CTM Npu 601e3HK Jlanma

= dnépommanrus

UyBCTBUTE/IbHOCTb K YEPHOW M/IECEHU

UyBCTBUTE/ILHOCTb K MHpEeKLUNM BUpPYyCcOM IniuTterHa-bapp
[MocTypanbHada optocTaTMyeckas Taxumkapans

CuHApPOM akKTuBauun Ty4YHbIX KneTok (MCAS)

CuHapom aedoumunTa BHUMAHUS

[oBbILLEHNE pUCKA ayTOUMMYHHbIX COCTOSHUA



RCCX. TETEPO3UIOTbI

® MHOXeCTBEHHOCTb 1 pa3Hoobpa3ne NPOosIB/IEHNI CBA3aHO C BOBIEYEHHOCTbHO
pa3sHbIX reHOoB, BK/TDYEHHOCTbLIO U cueneHHOCTbio RCCX B coctaB HLA-
ranaoTmnoB

" MopaynbHocTb RCCX-KOMN/1eKCOB

% deTtanbHoe pas3BUTUE B YC/IOBUAX HECKOTbKO CHKEHHO NPOAYKLINN
KOpTM30/1a



RCCX. TETEPO3UIOTbI

“ BblCOKUIA MHTeNnNneKT

% «TOHKOKOXeCTb». Pe3ko noBblleHHass paHUMOCTb. CKTOHHOCTb K
aCTeHNYeCKNM COCTOAHMAM. [oBbILLIEeHHAs NOTPEeOHOCTb B NO/THOLEHHOM
OoTAbIXe

“ N, cnepoBatenbHO, NOBbILLEHHAS BEPOATHOCTb (OYHKLMOHA/IbHOTO
rmnotasiaMmmyeckoro rmnoroHaamn3ma U CBA3aHHOIo C 3TUM CHUMXKEHUSA
doepTnnbLHOCTU

“ HeobxoanMocTb yr/ilybneHHOoro n3y4yeHunsi OBYNISSITOPHOM (PYHKLINK



MYTAUUU TEHA CYP21A2

" OuyeHb BbICOKas CLENIEHHOCTb ¢ rannotmnamm HLA

® HLA-B*47 (aHuecTpasibHbIn rannotun AH 47.1): knaccuyeckasi Cosb-
TepswoLwasa opma

" HLA-B*40-C*03 (aHuecTpasibHble ransiotunsl AH 60.1, 60.2, 60.3, 61.1):
Kflaccuyeckas conb-Teparwan popma

¥ HLA-B*14: Heknaccuueckas popma



MYTAUUU TEHA CYP21A2

® MonekynsipHo-reHeTnyeckasi AMarHocTuka MOXeT ObITb 3aTPYAHEHHON UK
HEerno/IHOW, OYeHb YaCTO HETOYHOW Mpexae BCero 1u3-3a TpyaHOCTH
onpeaeneHus 6osblion (30 k) aeneuunn

% CekBeHMpoBaHMe reHa CyLecTBYHOLLNMY METOANKAMU HE OAET YBEPEHHOCTH
B 0OHapyXeHun 60onbLUON aeneunmn

“ MNoaTtomy He Bcerga MOXHO NOSTOXUTLCA Ha pe3ynbTaTbl aHaIM3a

" Hy>XHO BHMMATE/IbHO CMOTPETb Ha CANCOK OOHApPY>XMBAEMbIX NN
neknapupyemMbix MyTaLum

“ Bo MHOrux cnyyasx gnarHoctuka mytauunii CYP21A2 paccmaTtpmuBaeTcs Kak
PAA0BOE MOJIEKY/IAPHO-TEHETUYECKOE 1CccefoBaHne
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CYP21A2

® BaxXeH KOMMNEeKCHbIN Noaxo K AnarHOCTUKE
" ¥Yrny6neHHoe ropmoHasibHOe 06C/1eloBaHNe NalMeHTKY

" MonekynsipHO-reHeTu4yeckoe nuccneaoBaHme

® HLA-TnnupoBaHue cynpyroB Ha annenu | n Il knacca — MOXHO 6bICTPO 3anof03puUTb
npo6sieMy 1 oLUeHNTb puUckn passepHyToro AIrC y pebeHka
® HLA-TUnmMpoBaHne NO3BOMSET TOYHEE OLEHUTb FEHETUYECKNIA KOHTEKCT
retTepo3nroTHOro HoCUTesibCTBa U AONOJIHUTESIbHbIE PUCKU, B TOM HUNCJIE
PUCKN ONs nnoga, YTOYHUTbL NporpamMmmMy 0340p0oB/eHNA pebeHka



OBCAEAOBAHUE HA MYTAUUU CYP21A2 B LIUP

rs9378251
rs6467
rs387906510
rs267606757
rs6475
rs1554299737
rs12530380
rs6476
rs6471
rs201552310
rs267606756
rs7755898
rs72552754
rs7769409
rs6445
rs397509367

Jloxye 89 (P30L)
Jloxye 655 (I12spl)
del 8bp

Jlokyc 999 (I172N)
Jlokyc 1380 (I236N)
Jlokyc 1383 (V237E)

Jokyc 1683 (V281L)
G2928

Jloxye 1762 (L306insT)
Jlokyc 1994 (Q318X)
(R339H)

Jloxye 2108 (R356W)
Jlokyc 2578 (P453S)
GG=>C @ 484

C89T
A/C655G

707-714-penemiga GAGACTAC

T999A

T1380A
T1383A
T1389A
G1683T

1762-1763 ins T
C1994T

C2108T
c.1360C>T

+ GonbLian

OK30H 1

HnTpon 2
3K30H 3

3K30H 4
FK30H 6
IK30H 6
JK30H 6
3K30H T
K308 7
3K30H T
JK30H 8
IK30H 8
IK30H 8
3K30H 10
OK30H 10

P30L
ADbepaHTHEI CIUTAFCHAT
COBHT pAMKH CUHTBIBAHHT

172N
[236N
V237E
MI39K
V281L

COBHT pAMKH CUHTHIBAHHA
Q318X
R339H
R356W

20-50 HP Pro31Leu

<1 K&

0 K& Glylllfs
Lys121Gln

2-11 K@ Ilel73Asn

0 K& Ile237Asn
Val238Glu
Met240Lys

20-50 H® Val282Leu
Gly2928er

0 K@ Leu 308fs
0 K& Gln319*
2 Arg239His
0 K& Arg357Trp
20-50 H® Prod5485er
0

peneuusa 30k

c.92C>T
c.293-13C>G
c.332_339del
c.361A>C
c.518T=A
c.710T=A
c.713T=A
c.719T=A
c.844G=T
rs201552310
c.923dup
c.955C>T

c.1069C=T
c.1360C>T

NC/SV
SW/SV
SW
SW

SV

SW
SW
SW
NC

SW
SW
SW
NC
SW/SV
NC

SW
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