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The Sequence of the Human Genome
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FAQ
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Download

OMIM Facts
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» Enter one or more search terms.

+ Tlse Limits to restrict vour search by search field chromosome. and other criteria.
» Use Index to browse terms found i OMIM records.

» TUse History to retrieve records from previous searches. or to combine searches.

I OMIM ® - Online Mendelian Inheritance in Man ®

Welcome to OMIM ® | Online Mendelian Inheritance in Man ® . OMIM is a comprehensive, autheritative, and timely compendium of
hwman genes and genetic phenotypes. The full-text, referenced overviews in OMIM contain information on all known mendelian
disorders and over 12,000 genes. OMIM focuses on the relatonship between phenotype and genotype. It is updated daily, and the entries
contain copious links to other genetics resources.

This database was initiated in the early 1260s by Dr. Victor A McKusick as a catalog of mendelian traits and disorders, entitled
Mendelian Inheritance i Man (MIM). Twelve book editions of MIM were published between 1966 and 1998, The online version,
OMIM. was created in 1985 by a collaboration between the National Library of Medicine and the Wiliam H. Welch Medical Library at
Johns Hopkins. It was made generally available on the internet starting in 1387 In 1995, OMIM was developed for the World Wide Web
by NCBL the National Center for Biotechnology Information.

ONIM is authored and edited ar the McKusick-Nathans Instinite of Genetic Medicine, Johns Hopkins University School of Medicine,
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Identification of genes underlying human Mendelian traits and genetically complex traits in
humans and other species. Cumulative data for human Mendelian trait genes (to 2001) include all
major genes causing a Mendelian disorder in which causal variants have been identified (58, 59).
This reflects mutations in a total of 1336 genes. Complex trait genes were identified by the
whole-genome screen approach and denote cumulative year-on-year data described in this review.
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Advantages

Disadvartages

Statistical anakysis method

Crose sectioral

Cohart

Case-conirol

Estrerne values

Case-parent friads

Case-parent-
grandparent septets
Gereral pedigrees

Case-only

[NA- poaling

Genatype and phenotype ie, note disease status
ar quantitative trait value ) a andarm sample from
population

Genatype subsection of population and fallos
disease inciderce for specified time pericd
Genatype specified number of affected (case) and
unaffected [control) individuals. Cases usualty
abtained fram family practitiorers or disease
registries, controls obtained from random
population sample or comeenience sample
Genatype indiidualswith ecreme thigh orlow)
waluesof a quantitative trait, as established from
initial cross-sectional or cohort sample

Genatype affected individuals plus their parents
(affected individuals determined from initial
cross-seckional, cohort, or disease- cutcome
barsed sarnple)

Genotype affected individuals plus their parerits
and grandparents

Genatype random sample or disease-cutoome
barsed sarnple of families from general population.
Phenctypee for disease trait or quantitatice trait
Genatype only affected individualy, obtained

from iritial cress-sectional, cohe, or diszase-
autcome based sample

Applies tovariety of abowve designs, but gencdyping
iz of pools of ampwhe re between two and 100
indeidualks, rather than on an individual basis

Inexpensive. Provides estimate of
disease prevalence

Prowides estimate of diszase
nddenee

No need fiar fallow- up.
Prowides estimites of ecposure
effects

Geniobype anky most informative
individuals hence save on
genctyping costs

Rebust to population stratifiction
Can estimate maternal and
imprinting effects

Rebust to pepulation stratifiction
Can estimate maternal and
imprinting effecs

Higher powerwith large families.
Sarnple miay already exist from
frkage studies

Wost powerful design for
detection of imteraction effects

Potentialy inmpensive compared
with indridual genotyping (but
technology still under
development)

Few affected individuals if
disease rare

Expensive o fallow. up.
|szues with drop- cut
Requires caneful selection of
controks
Patertial for carfounding
(e, population stratification)

Mo estimate of true genetic
effect sres

Less powerful than case-
control design

Grardparents rarely available

Expensive to genatype.
Mariy mizsing individuals

Can only estimate interaction
effects, Very sensitive to
population stratification
Hard to estimate different
eeperimental sounces of

warianm

Logistic mgression, 3 bests of
assodiation or inear regression

Survival anakysis methods

Logistic mgression,
i tests of association

Linear regressicon, non-parametric,
arpermutation approaches
Traremission| disequilibriurm test,
conditional leqgistic regressian or

log-linear models

Log-linear modeks

Pedigres disequiibriurn test,

family. based association test, quantitative

transmissicn/disequilibivm test
Logistic regressian, 3 testsaf
assadation

Estimation of components of variance

Table 2: study designs for genetlc assaclation studles

, "88 1/

=8%



$-.%"% 1**-$" $%% !"$" %
v I |
'E 1
+
B+ 1 I )F 1
B 1 1 F
| |
*

"&%

F:IF:'F




$_.%u% 1 * % _$ n $%% !||$ " %

1+

G | ) | |
| | 4+ *
* | +
' ! + I 1
+ 68 + /
B
11 ) ,
[ )
1) + 1
TR ,
* ! |

"&%

-1, D6




$_.%Il% 1 * % _$ n $%% !||$ " %

Indirect
association
-

L
*
*

| ¢

-

"&%

I /[ * *

_...--uuu-ru-unu} ;

Direct Direct
association association

I
Typed marker locus

t Haplotype
Unobserved causal locus




$_.%n% 1 * % _$ n $%% !||$ " % n&%

\
W\

< %&

E % - ";

)!

ke ¥




BO!

$_.%Il% 1 * % _$ n $%% !||$ n %

"&%

Number of SNPs

= RARARAR
A A

Stage 2

Stage 3 k

e Zie il e e
e
e e e ZHe >3-
e 5o Sile e e

Genaotype full set

of SNPs in relatively
small population at.
liberal p value

‘Screen second,
larger population
at more stringent
p value

Optional third stage
forincreased
stringency

=66



5

4% 1'& & "1 $%% !"$ "
- 5 o+ |
1y

!
+ ( l I
) ?
) ! (
) I H -
) ) I AL
| 1 11

%

"&%




5

"T$" $ ! &0 &1& 1

1
+ +




"7 $ I &0 & & 1

- 1)

-G/ ! | :

* ) , E
¥ 11
N 1A A

- ,"886/
0o ! ) |
;)
BO, ! )
¥ ()
5 G 1)
!

=6%



5 !

(& -& 1 '&&" $%%!"$" %

B |
+ )l IF

4 rare, monogenic

(linkage)
) %i
N
n
wid
o o}
£ o |= , common, complex
e | © .

L » , (association)

Frequency

"&0" 1)*-8&9 "%&$%& $ $-.%

1 Kl
G I
G ) !
3
N
G . |
G . )

1 1M /




5 ! ! T

B %"1-&!"' %' & 1'& & "%&SYE $NK'S" %

! ! A | !
) o))

|

) v

+ | |
0 !
(ORI - A A I/
|
4] l
Al l
4] | A

Al l ! !

-G + "88%/

=6%



5

!

%"1-&!"'"! %B"%&! 1'& & "%&$%NE& $%NUW'S" %

| |
I A | I 1 E |
N *
0 |
< ) )
< ( )
| ¥
| ) I,
B | * | i
* |
| | IF/
TR




5 !

&S 5 5-.%8%

HP I

H+ $ /& +&'&0 "+ ")

# %% & & $95

H - &% & & $S
111 N 1

H& M




-1 H

=67



* I

) )

-3B /,




@ dbGaP study phs000001: rs203674 Genotype Summary
Genotype Genotype Frequency
phv00000173 - e —
i i (I N T N S S 1
Case 51 157 186
Control 2 | s | 2 |
Allele Allele Frequency
phv00000173

Case 258

529

25%

50%

[ TR B T

75%

Control 252

134

I s |

umber of Samples

N

Success Rate

Total 25% 58% 75%
(T O S RN NN TR Y M AN B TN TN Tt TN NN T W TR 1
Case 304 s (T
Control 193 ™
Case pHWE: 0.053
Control pHWE: 1.000
Odds ratio of minor allele "A’: 0.260
Chi-square : 109.447
p-value of Chi-square test: 1.29e-25

Allele B (C) intensity

. AREDS (lllumina 100K) Normalized Allele Intensity

o
<

0.0

for SNP rs203674 (623 individual samples)

o Ax (153)
o BB (253)
& BB (214)
® == (3]}

0.0 0.1 0.2 0.3 04 0.8
Allele A (A) intensity
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IMPUTE is a program for estimating ("imputing”) unocbserved genotypes in SMNP association studies
The program is designed to work seamlessly with the output of the genotype calling program

CHIAMO and the population genetic simulator HAPGEN, and it produces output that can be 1 Vo
analyzed using the program SNPTEST. There are currently three different versions of the IMPUTE S
software available for download: version 0 5 implements the methodology described in . j}:
Iarchini et al (2007); version 1 is essentially the same as version 0.5, with a couple of added £ 2 1y
features: and yersion 2 implements a major extension that was introduced in Howie et al (2009). The § £
situations in which each version of the program can be applied are discussed below. i W
Version 0.5 E’ < :
Version 1

Version 2

Registration and Updates

Carmny
ns

o

References
Contact Information §

el horm 4 R

-
o ® 46 w0

oG @8 A0 63

1aa wEA 1188 1148 nam ¥ o4

Crsanomral positian (kiti)

Version 0.5 (top)

IMPUTE v0.5 has now been superseded by IMPUTE 1.0, although we are keeping the website and software available for posterity. The description of IMPUTE w1 below is equally applicable to IMPUTE v0.5.
Read more about IMPUTE v0.5

Download IMPUTE v0.5




Reference
panel

>

| Inference
panel

. = SNPs typed in both panels

. = SNPs typed only in reference panel

Schematic drawing of imputation Scenario A. In this drawing, haplotypes are represented as horizontal boxes containing 0'sand 1's
ifor alternate SNP alleles), and unphased genotypes are represented as rows of 0's, 1's, 2's, and 7's (where '1' is the heterozygous state and '7' denotes
a missing genotype). The SNPs (columns) in the dataset can be partitioned into two disjoint sets: a set T (blue) that is genotyped in all individuals and
a set U (green) that is genotyped only in the haploid reference panel. The goal of imputation in this scenario is to estimate the genotypes of SMNPs in
set U in the study sample.
doi10.1371 fjournal. pgen. 1 000529.9001
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| Haploid
reference

>

| Diploid
reference

| Inference
panel

. = SNPs typed in haploid reference panel only

[liz = SNPs typed in both reference panels
. = SNPs typed in all panels

- Schematic drawing of imputation Scenario B. In this drawing, haplotypes are represented as horizontal boxes containing 0's and 1's
ifor alternate SNP alleles), and unphased genoty pes are represented as rows of 0's, 1's, 2's, and ¥'s (where '1" is the heterozygous state and ‘7 denotes
a missing genotype). The SNPs (celumns) in the dataset can be partitioned into three disjoint sets: a set T (blue) that is genotyped in all individuals, a
set U; (yellow) that is genotyped in both the haploid and diploid reference panels but not the study sample, and a set U; (green) that is genotyped
enly in the hapleid reference panel. The goal of imputation in this scenario is to estimate the genotypes of SNPs in set U; in the study sample and
SNPs in the set Uy in both the study sample and, if desired, the diploid reference panel.
doi:10.1371 fjournal.pgen.1000529.9002
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P-value of Trend test of association

Schematic of how power is estimated. At the top of the figure is the recombination map and haplotypes estimated from the HapMap
project [1]. Using this population genetic information we simulate a case-control sample (grey lines) where the red dots indicate the disease locus
and blue dots indicate linked genetic variation. By performing a test of association at each SNP on the genotyping chip we can estimate power by
counting the number of simulation for which a test statistic exceed a significance threshold (dotted line), We compare genotyping chips by changing
the set of SNP at which we carry out a test, See Methods.
dei10.1371 journal.pgen.1000477.g001
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AA ADB BB total

(A) Genotype counts

Case a=10 b =190 c =800 atbtc=1000
Control d=3 e =00 f=900 dtetf=1003
A B total

(B) Allele counts
Case xp=2a+b=210 xz=b+2c=1790 2{at+b+c)=2000
Control xy=2d+e=106 xp=d+2=1900 2(d+etf)=2006

AALAB BB AA AB+BB total

(C) Two ways of grouping heterozygotes with homozygotes
Case atb=200 ¢=800 a=I0 b+e=990 atbtc=I1000
Control d4e=103 =900 c=3 d+4e=I000 d4eti=I1003

There are 1000 case samples and 1003 control samples, whose geno-
type distribution is shown in the table (A); the number of A and B
allele counts is in (B). The genotype counts in (C) are converted from
(A) by combining AB with either AA or BB. Note that the total counts
in (B) doubles the counts in (A), and the two tables in (C) correspond
to the dominant and recessive models if allele A is considered as
the risk allele.
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pvg.f <- fisher.test{ matrix(gc, ncol=3, byrow=T))$p.value

pva.f <- fisher.test( matrix{ac, ncol=2, byrow=T))$p.value

pvgl.f <- fisher.test( matrix(gcl, ncel=2, byrow=T))§p.value

pvgd . f <- fisher.test{ matrix(gc2, ncol=2, byrow=T))$p.value

pvb.f <- min{pvgl.f, pvg2.f)

print( clpvg.f, pva.f, pvb.f)) # 2.412721e-09 &.047005e-10 1.132535e-09

pvcat <- prop.trend.testi{gcll:3], gcl1:3]+gc[4:6], score=c(D, 0.5, 1))%¥p.value
print( c(pvcat) ) # 9.820062e-10

ge <- go*2

ca # repeat the tests

print( c(pvg, pva, pvb)) # 4.786203e-17 4.716312e-18 8.379499%¢-18
print( c(pvg.f, pva.f, pvb.f)) # 1.231881e-17 3.485271e-18 6.810263e-18
print{ clpvcat) ) # 5.422T705e-18
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