Onucanue mmakera IIporpaMm
MANZH-1.0

TMaket koMmbIoTepHBIX TporpaMM MANZH pazpabotan fj1a KOMILIEKCHOTO CETPETAIMONHOTO aHa-
JIM3a TMPU3HAKOB KWBOTHHIX. [lakeT MO3BOIAET aHA M3MPOBATL HAC/IEIOBAHNE KOIMIECTBEHHBIX
¥ OMHAPHBIX MPU3HAKOB MO0 MaTEPHAJY, MPEICTABIEHHOMY POJOCIOBHBIMU, TOJIYUYEHHBIMU TPH
CKpelUIMBaHUM TIpeJICTaBUTeNell OHON MK ABYX TOMYJIAINil, TPUTOM POJOCIOBHBIE MOTYT COJIED-
KAThL MHOXKECTBEHHLIe TMeTiin. B macTosinee BpeMs B MakeTe peait30BaHO HECKONBKO Momeseit
HACJIE0BAHNS MPU3HAKOB: MaloprenHas MOnu(UKAIMs CMEITAHHON MOIEN U MalOpreHHas MO-
Jeh HaCIe/IOBaHMs COBMECTHBLIX TTPU3HAKOB, XapaKTEPU3YIONINX Tapy POAUTeJei.

ITaker mporpavm mamucan Ha s3bike FORTRAN-77. OcHOBOI ero mOCTyXKWJI paHee pa3pabo-
TaHHBINA B jlaboparopun maker mporpamm MAH-1 (Akcenoswy, I'mu36ypr, 1987). B macrosmee
BpeMs HaKeT peajam30BaH A miatdopMbl MS-DOS.

ITaker cocrowT u3 "erhipex mporpamum (recode, chstruct, peelseq u analysis, cM. puc.
1). Tpu mepBBIX SIBJISAIOTCH CIYKEOHBIMM MPOTpAMMaMM, 00pPAbATHLIBAIOIIMMU CTPYKTYPY aHa-
JIM3UPYEMBIX POFOCTOBHBIX. IlepBasi m3 HuUX (recode) HAXOAUT B WCXOAHBIX JAHHBIX OTIEJBLHBIE
POMTOCTIOBHBIE, NTETAET MEPEKOINPOBKY M COPTUPOBKY, T.€. Mpeobpa3yer JaHHBIE B (hpopMaT, ya100-
HBIH 7151 JasbHelimero anaansa. Bropas (chstruct) mposepsieT, MPUCYTCTBYIOT JIM B POIOCTIOB-
HOM MEeTIM W, TIpU HeOOXOIMMOCTH, Mpeobpa3yeT CTPYKTYpy pomociosHoi. Tperhs (peelseq)
HaXOJIUT TIOCIEJ0BATENHLHOCTh CBEPTKH POJIOCIOBHOM.

IMocnenuas mporpamma (analysis) MO3BOISET TPOBOIWTH KOMILIEKCHBIN CErPErarMoOHHBI
aHaJM3: OHa MPOM3BOIUT MOACYET ¥ MaKCHMWU3AIWI0 (DYHKITUU MPaBIOTOI00M.

Moncuer ®I1, L(Z| S, 5), TpebyeT 3HAHUS BEKTOPa (PEHOTHIIOB UJIEHOB POJOCTOBHOMN %, CTPYK-
TYpBI POIOCTOBHOM S ¥ BEKTOpa MapaMeTpOB 6. Kpowme toro, mis mpumenenust 3(¢hHEeKTUBHOTO
amroputMma Beraucaenus @II HeobxomuMo 3HATH TOCIEI0BATETLHOCTE CBEPTKHI 135.

BekTop dhreHOTHTIOR WIEHOB POIOCTOBHON XpaHuTCd B (haite tra.tra, CTPYKTYpa POIOCTIOB-
HOM M TOC/IE0BATENHHOCThL CBEPTKM XpaHdaTcs B dafirax iway.iwa n iway.iyw, a mabop mapa-
MEeTpOB, OTPAaHNYEHNs, HAJOXKEHHbIE Ha HUX W WX HAaYaJbHBIE 3HaUYeHWs — B (paite model.inp.
Kpowme Toro, daitsm lparam. inp cogepxuT ykazauusa o crnocobe mojgcuera PII: mpumenserca jm
TOYHBIM METOJ WM MPUOIN3UTEBHBIN, eC/Ti MPUOJIM3UTENBHBIN, TO KAKOW MMEHHO.

IIporpaMmmbl 06paboOTKM CTPYKTYPHI POAOCTIOBHOM

IIporpamma recode

Wcxonnbie mgaHHBIE O CTPYKTYPE POMOCTOBHON TPEACTABJIEHB HADOPOM 3aIMCed, MO OJHON Ha
KaXK Y0 0CO0b. 3amnch, XapaKTepu3yoias HEKOTOPYO 0CO0h, COCTOUT W3 MATH METOUNCTEHHBIX
ToJTelt, 9TO: YHUKAJBHBIN HOMED 0coOM, HOMEpA €e MaTeph M OTIA (€CV He M3BECTHBI, CTABATCS
0), MOMyJIAIMOHHAS TPUHAIIEXKHOCTH 0cobm (1, 2 wm 0 — ecn jiJ1s 0COOM M3BECTHBI POAWTENHN) U
nout (1 — xenckwmit, 2 — My»xckoit). [locrenoBaTebHOCT 3ammuceli 3HaUeHns He nMeeT. [Ipumepom
MCXOAHOTO (baitya JaHHBIX MOXKET CIyKWThH pedigree.prn:



CtpykTypa
POAOCIIOBHON
(pedigree.prn)

N3meHeHHas CcTpyKTypa,
nocrneaoBaTenbHOCTb
cBepTKM (iway.iwa, .iyw)

analysis

Bektop
deHoTMNOB
(tra.tra)
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peelseq
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MMTI1-oueHkM napaMeTpoB,
AoBepuTenbHble MHTEPBAanbI,
MakcumaribHoe 3HaveHue Orl

Puc. 1: Crpykrypa nmakera nporpammM MANZH-1.0. TIpaMoyrosHIKE — TPOrPaMMHBIE MOTYJITH,
OBaJIBI — OJIOKM JAHHBIX ¥ MapPaMeTpPOB.



INI_ID MATHER_ID FATHER_ID POPULATION GENDER
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11001
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IIporpamma recode copTwpyeT 3TW 3amucH, HAXOIWT OTAENLHBIE POIOCIOBHBIE, TEPEKOIN-

pyer HOMepa ocobeii. VImena BXOIHOTO M BBIXOIHOTO (ailjloB YKa3aHbl B YIPABJSIONEM (haitie
rewdata.par:

Input and output data file names PRINTED
in one line separated by space

H oM H H R

pedigree.prn  pedigree.lst

Ilocye 3amycka MporpaMMBbl, OHA CUNTLIBAET JaHHbe 13 (daitna pedigree.prn, o6pabaThiBaeT
WX, ¥ 3alMCHLIBAET Pe3yILTATHl B (aitn pedigree.lst:

9 2
family number
individual number
father’s number
mother’s number
race
sex
initial ID

1 11
12
112
212
312
412
21
113
114
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Bumno, uro mociie 06paboOTKY M3MEHSAETCS HyMepalns 0cobell M TOSBJISeTCA B2, HOTOJHU-
TEJILHBIX TOJIs — 9TO HOMED POJOCIOBHOM M MCXOIHBIN HOMED 0COOH.

IIporpamma chstruct

ITaker mporpamm MANZH mo3BossgeT TpOBOIUTL aHAJN3 HACIELOBAHMS IO POJOCIOBHLIM C MHO-
JKECTBEHHLIMHM TMETIAMHU. B TakeTe peasn30BaHO ABA AJATOPUTMA, TTO3BOJISIONINE TPOBOINTE Ta-
KO aHaam3 — 3710 ajaroputMm OTTa, TO3BOIAOIMME TouHB moacuer PII, m HeCKOILKO BapHuaH-
ToB ajroputMma Banra-Crpukepa, mO3BOJISIONIEr0 HAXOOUTEL Tpubmkennoe 3nauenne OII. Oba



aropuTMa TpebyroT Halitu Habop ocobeit, nybiMpoOBaHUe KOTOPBHIX MO3BOISET MPEBPATUTH PO-
JTOCTIOBHYIO B Tpad-Aepeso. VIMenHo 9Ty 3a/ma4uy pernaer mporpamma chstruct. Iocse zamycka,
mporpaMMa TpebyeT BecT MM« (baiiia, XpaHAMEro WH(MOPMAIIAI0 O CTPYTYPE POLOCIOBHOM, W
cocob ny6GaMpoBaHus:

E:\MANG-1.0\STEP2>CHSTRUCT .EXE
ok ok ok ok ok ok ok ok ok ook ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ke ok ok

* INPUT NAME OF FILE WITH SAMPLE DATA: pedigree.lst

CHESK of errors in pasport data :
NOT ERRORS in pasport data

WHAT TYPE OF LOOPS BREAKE DO YOU WISH TO USE?
1 -- STRICKER; 2 -- MULTIPLICATION
3 -- CIL-STRICKER; 4 -- CIL-MULTIPLICATION
5 -- OPTIMIZE FOR EXACT (CIL)
6 -- WANG-STRICKER CUT-EXTENSION

1
8
1 8
BREAKAGE: NFA,NMA 8 1

Stop - Program terminated.

AsroputMmbl 1-6 meiaTcs Ha 2 TPYNNB — OHA MPEIOIaraeT Pa3phiB BCEX METETh B POJIO-
CJIOBHOM, a Apyras, MapKupoBaHHas ab0pesuarypoit CIL, TpebyeT MpUMEHITh JOMOTHUTETLHYIO
CBEPTKY KOPOTKMX WHOpemHBIX meTessb (mokyment "introd-CSA-maia", mmasa 3) mpwm mojcuere
@II. K coxajeHnnio, B HACTOAIINI MOMEHT 3Ta CBEPTKA peajin30BaHa He JJIA BCEX KJIACCOB MOJE-
Jieit ¥ MBI He PEKOMEHIyeM HMCIONh30BaHne aaropuTMoB 3, 4, u 5. AnroputM 2 onmTuMasieH, ecin
B JajbHelmeM mranupyercs moacuuThiBaTh Touryio PII ¢ momompio amropurma Otra. Ajro-
putMbl 1 w1 6 gBagi0TCA BapuaHTaMu ajroputMa Bamra-CTpukepa — TEPBLIN U3 HUX PEATA3YET
6a30BbBIN BAPWAHT AJITOPUTMA, a BTOPOI MO3BOJISET JOMOJHUTEIHHOE DACIIMDEHNE, KaK OMUCAHO
B jJokyMmenTe introd-CSA-maia, masa 3, sapuant 3.

Pezynsrarom paborsl mporpamMmel chstruct apisgerca MOIuGUIUPOBAHHAS POLOCTOBHAS 3a-
mUCcaHHAaA B (ailsr pedigree:
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Buno, uro B pe3ynnpTaTe paboTh! ObLTa AyOarpoBaHa 0cobb ¢ ucxonubiM HoMepoM 113. Komus
noMevena "mopoamoit" npumamexuocThio 100.



IIporpamma peelseq

TIporpamma peelseq ompeenseT MOWIETOBATEIHLHOCTEL CBEPTKY M TIEPEITUCHIBAET JAHHBIE B (op-
Mare, Hambosiee yAOOHOM JiTsl MaJbHeirero anaansa. Mcxognbie (aiibl JaHHBIX YKa3aHBl B
aitite inputl.dat:

pedigree
race

PesyapTaToM paboThl MporpaMMbl GBIGIOTCA fBa daitma — iway.iwa u iway.iyw. laiee,
9TH (DaMIbl MCIOMB3YIOTCA TporpaMMoil analysis.

IIporpaMMa KOMILJIEKCHOTO CETPETAIlMOHHOTO aHaJm3a analysis

B macrodree BpemMd CyIIECTBYET TPW BapHaHTa IPOTDAMMBI, PeaIn3yIoMMX TPY MOJENN Hacje-
JTOBAHMST — 3TO MAMOpreHHas MOJEIbh HACIEJIOBAHNSA MPU3HAKA B TMOPUIHON MOMy/IAnny (KOJIH-
gectBenubix QT m Gunapubix BIN-QT, cm. pasmen 2 mokymenta introd-CSA-maia, rmasa 2) u
MafopreHHasd MOZeIb HaCIeJOBaHUsd COBMECTHOrO MPHU3HAKA, XapaKTEPU3YIOIIEro Iapy pOOUTe-
qeit (COMTRA, cum. pasgen 3 gokymenTta introd-CSA-maia, riasa 3).

I'mbkoe mpuMeHeHe MPOrPaMMBI analysis, BO3MOXKHOCTEL MOIUMUKAITIN ee I TpeOOBaHMit
KOHKDETHOTO aHaJMN3a TpeOyeT 3HaHW MIeOJOTHH, Pean30BaHHON B IPOTPaMMe.

Wcxomubiit Ko mpoTpaMMbl AeUTCA Ha ABE YaCTH — 3TO SA/PO MPOTPaMMBI, KOTOpOe He
3aBHCHUT OT MOJEJN HaCIeIOBaHud, U HAACTPOUKA — IPOTrPAMMHBIE MOAYJIHM, B KOTOPBLIX PEAIn30-
BaHa cama Mojienh. KoMmmaanmsa aapa 1 KOHKPETHOH HACTPONKM JaeT MporpaMMmy Jjid aHaIn3a
HACIeTOBAHNA KOHKDPETHOTO TMpU3HAKa. JTa MIEOJOTHA CXOTHA C MIeOJOTHel maKeTa MporpaMM
MENDEL.

Kpome ¢aitiioB, ompenendiomnx CTPYKTYDPY POJOCIOBHON M TIOCTIETOBATEILHOCTH CBEDTKH
(iway.iwa m iway.iyw) mua mogcuera ®II meobxommmo onpemennTsh Mojens (daiin model.inp)
u BeKTOp (benoTmnos (aiia tra.tra).

Daiis1, OMUCHIBAIOIINI MOMEIb, CONEP’KUT HECKOIBKO CJIYKeOHBIX 3aIiCell, a TAaK ¥Ke 10 OHOM
3aluCcHl Ha KaxK[blll N3 MapaMeTPOB MOIENIN.

Hawubosee qacTo BCTpevuaioTcs CIenyIIMe TapaMeTphI:

U nenrudpurarop
IapaMerpa, Onucanue

BETA(TR|COV1 koaddurpenTt perpeccuu Npu3HaKa HA JONOTHATEILHYIO IEPEMEHHYO 1
BETA(TR|COV2 koadduiment perpeccud NpusHaka HA JONOIHATEIBHYIO IEDEMEHHYIO 2
BETA(TR|COV3  koaddurment perpeccud NpusHaka Ha JONOTHATEIBHYIO IEDEMEHHYIO 3
BETA(TR|COV4  koaddurment perpeccud NpusHaka Ha JONONHHTEIBHYO IEPEMEHHYIO 4
PR(A2,P0)=Q1 gacToTa ajutesist Ay B nomyssiuua
PR(A2,P1)=Q2 gacrora amiesnst Ay B momysisinmu 1

ZO(POL.LEV.0 CpejTHee 3HAYEHWE MPU3HAKA, IPH YCIOBUH MafiopreHoruma As A; B monyssimuu 0
Z1(POL.LEV.1 CpejIHee 3HAYEHWE MPU3HAKA, DU YCIOBUE MajioprenoTuna As A; B monymsimun 1
MG(A1A1,S1) npubaBKa K CPEIHEMY TPH yCsoBur Malioprenorumna A; A;

MG(A1A2,S1) npubaBKa K CPEAHEMY TPH yCJIOBUM Maiioprenoruna A; Ag

NJUMHETEROZ) wMakcuMajbHOE W3MEHEHUE 3HAUEHUsI IIPU3HAKA 34 CYET TETEPO3UCA, 1]
SIGMA(S1,P0) KODEHb W3 BHEMAWOPIEHHON JUCIIEPCHU MPW3HAKA, B momyJisiiun 0
SIGMA(S1,P1) KODEHb W3 BHEMAWOPIEHHOMN JUCIIEPCUU MPW3HAKA, B MOIyJIsAnuan 1

GAMMA(S1) J106ABOYHASI IOJIUTEHHAST JUCIIEPCHST Y

PR(A1/A1A1) EPEXOTHAST BEPOSTHOCTD 1

PR(A1/A1A2) EPEXOTHAS BEPOSITHOCTE 2
PR(A1/A2A2) [IEPEXO/IHASI BEPOSITHOCTE 3
THRESHOLD




Kaxaprit mapaMerp xapakTepu3yercsd 3almnchio u3 8-Mm mosett:

C QUANTITATIVE TRAIT LIABILITY MODEL; ELSTON-AXENOVICH, 1971,1999
C
C
25 % umCio mapaMeTpoB
PCONST 1.0000E+01 7% cayxebHaa KOHCTaHTa
BETA(TR|COV1 1 1 1-0.10000E+00 0.05000E-00-0.10000e+04 0.10000e+04
BETA(TR|COV2Z 2 O 0 0.00000E+00 0.10000E-00-0.10000e+04 0.10000e+04

PR(A1/A1A2) 23 1 0 0.50000E+00 0.10000E-00 0.00000e+00 1.00000e+00
PR(A1/A2A2) 24 1 0 0.00000E+00 0.10000E-00 0.00000e+00 1.00000e+00
THRESHOLD 25 1 0 0.50000E+00 0.10000E-00-1.00000e+02 1.00000e+02

I I 1 I I I I

I (I I I I \___ mpaBas rpamuna

I (I I I \___ ZneBag rpanmna

[ | || | \___ HavYaJbHHH maAr MaKCHMWU3aIlHH

I | I \___ HavanbHOe 3HAYEHNEe

[ | | \___ ywactze B MakcmMusarum (IMAX)

| |  \___ ywacTtme B momemu (IMOD)

I \___ mopamkoBHi# HoMep napaMerpa (NP)

\

unenTuduraTop nmapamerpa (ID)

Ilopsankossiit Homep mapaverpa NP Moxer mpmHMMaTh JBa THUIa 3HAYEHWH: 3TO JAeHCTBU-
TEJIEHO TOPAOKOBBI HOMED, OO HOMED, KOTOPBIM MeHbINe TOPSIKOBOTO. B mocienteM ciydae
3HaYeHMe MapaMeTpa aBTOMaTHYeCKN MPUPABHUBAETCA 3HAYEHUIO TapaMeTpa ¢ STUM HOMEPOM.

TTore IMAX MoXeT MpUHUMATL ABa 3HAYEHUS — 1, eCcIM mapaMeTp MaKCUMW3WUPYETCS, WIIH
0, ecim mapameTp 3ahpUKCHPOBAH B HAYAILHOM 3HAYEHUH.

Yuactue B Mozenn (0 — He ydacTByeT, 1 — y4IacTByeT) UMeeT CMBICT i KO3(hMDUIMEHTOR
perpeccuu (mpr IMOD=0 onn uckitogaroTcs u3 Mojenn). st OCTaIbHBIX TapaMeTPOB 3HAYEHNUE
IMOD B ocHOBHOM BapwaHTe TMAKETa JOKHO OBITH paBHO 1.

Qaitst, comepxKalumit BEKTOP (HEHOTHUIIOB UJIEHOB POIOCTOBHOMN, OPTaHM30BaH CIEAYIONNM 00-
paszom:

% /--- uucno ocobell B poOImOCIOBHOH
ho |l /--- 4YHCIIO W3MepeHHHX NPU3HAKOB
ho | |
556 5 NIP_ASSYM period NIP_SUM EYE_ASSYM  HTH_FULL
% /--- mcxopmu# HOMEp oCObH
h | /--- 4uCcno u3MepeHW# NIpuU3HaAKa
h | |
26 1
h /--- Doma xpoBu momyndauumm 1 y MaTepu ocobu
% | /--- mons xposu momynsmuu 1 y orma ocobm
h | |
.0000E+00  .1000E+01
.0000E+00 % 3HadeHWe NpU3HaKa
.0000E+00 % 3HadeHNe NONOJHUTENNLHON mepeMeHHOH 1
.0000E+00 % 3HadeHWe NONOJHUTENNbHON [epeMeHHOH 2
.1200E+02 % 3HaYeHWEe NOTONHUTENNBLHON mepeMeHHOHR 3
.0000E+00 % 3HadeHWe OONOJHUTENNLHON IepeMeHHOHR 4



Kpowme Toro, cmocob moacuera PII 3amaercs aitmom lparam.inp:

C 0/1 = SCREENING/AAF % 0 --- mpaMoit mozcuer @I, 1 --- ycuoBHHH
C 0/1 = G-COPYING OFF/ON % O --- npubamsuTenbHuil mojcdeT, 1 --- anropurM OTTa
C 0/1 = ERRMAL OQFF/ON % O --- me BhumcaaTk 95% CI, 1 --- BHYUNCIATH
C 0/1 = NOT/FIND GENOTYPE PROBABILITIES ) 1 --- HaxoxZeHHWe BepOATHOCTell IeHOTHIOB
% 4IeHOB POIOCIIOBHOH
0
1
0
0

Onpeesierne OMUCAHHBIX H-TH (DalIOB TO3BOIAET HAYACTEH MofcueT u MakcmMwmzarmio OII.
PezynbraTh aHan3a 3anUCHIBAIOTCA B (ailil, IO CTPYKTYPE CBOEH CXOIHBIHN ¢ (paitiom model . inp,
B KOTOPOM BMECTO HAYAJBHBIX 3HAUYeHM mapaMerpos ctoaT MMII-onenku, u, KpoMe TOrO, Ipu-
BOIUTCA MakcuMaJibHOe 3uauenue OII.



