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Karyogram of a human male.

This is a photo of human chromosomes.
They have been stained and arranged in
order of decreasing size. The presence
of the ¥ chromosome in the last pair of
chromosomes tells us that these
chromosomes are from a man.

Our genetic information is stored in 23 pairs of chromosomes that vary widely in size and shape. Chromosome 1
is the largest and is over three times bigger than chromosome 22. The 23rd pair of chromosomes are two special

chromosomes, X and Y, that determine our sex. Females have a pair of X chromosomes (46, XX), whereas males
have one X and one Y chromosomes (46, XY). Chromosomes are made of DNA, and genes are special units of
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chromosomal DNA. Each chromosome is a very long molecule, so it needs to be wrapped tightly around
proteins for efficient packaging.

Near the center of each chromosome is its centromere, a narrow region that divides the chromosome into a long
arm (q) and a short arm (p). We can further divide the chromosomes using special stains that produce stripes
known as a banding pattern. Each chromosome has a distinct banding pattern, and each band is numbered to
help identify a particular region of a chromosome. This method of mapping a gene to a particular band of the
chromosome is called cytogenetic mapping. For example, the hemoglobin beta gene (HBB) is found on
chromosome 11p15.4. This means that the HBB gene lies on the short arm (p) of chromosome 11 and is found at
the band labeled 15.4.

With the advent of new techniques in DNA analysis, we are able to look at the chromosome in much greater
detail. Whereas cytogenetic mapping gives a bird's eye view of the chromosome, more modern methods show
DNA at a much higher resolution. The Human Genome Project aims to identify and sequence the ~30,000 genes
in human DNA.

Chromosome 1

« Contains over 3000 genes
+ Contains over 240 million base pairs, of which ~90% have been determined
o See the diseases associated with chromosome 1 in the NCBI Genome Data Viewer.


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=1
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UROD
Porphyria cutansa tarda

SBA —{
Gaucher disease

—— GLC1A

Glaucoma
HPZ1

Prostate cancer

Pz
Alzheimer disease

Chromosome 2

« Contains over 2500 genes
« Contains over 240 million base pairs, of which ~95% have been determined
o See the diseases associated with chromosome 2 in the NCBI Genome Data Viewer.


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=2
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ETMZ
Eszental tremnor

—— MzHZ
Colon cancer

——— MSHA
Colon cancer

Pa=a
Waardenberg syndrome

Chromosome 3

» Contains approximately 1900 genes
 Contains approximately 200 million base pairs, of which ~95% have been determined
o See the diseases associated with chromosome 3 in the NCBI Genome Data Viewer.


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=3
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— WHL
von Hippel-Lindau

— SCLC1
Lung cancer

MLH1 —{
Calon Cancer

ETM1
Essential tremar
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Chromosome 4

« Contains approximately 1600 genes
» Contains approximately 190 million base pairs, of which ~95% have been determined
o See the diseases associated with chromosome 4 in the NCBI Genome Data Viewer.


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=4
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EWC | I HD _
Ellis-van-Creveld | Huntington disease
FGFR3

Achondroplasia

Parkinson disease

MRCLP 4‘
Marcolepsy SHNCA,

FoP
Fibrodysplasia
nssificans
progressiva

Chromosome 5

» Contains approximately 1700 genes
» Contains approximately 180 million base pairs, of which over 95% have been determined
« See the diseases associated with chromosome 5 in the NCBI Genome Data Viewer.


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=5
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SRD5AL
Steroid S-alpha reductase 1

CENL
Cockayne syndrome

SMNL
Spinal muscular atrophy

Asthrna

oTD
Diastrophizc dysplasia

Chromosome 6

» Contains approximately 1900 genes
» Contains approximately 170 million base pairs, of which over 95% have been determined
o See the diseases associated with chromosome 6 in the NCBI Genome Data Viewer.

F—s=cal

Spinocerebellar ataxia

HFE IE_JDI"-'11
Hermochrormatosis Diabetes
CYPZ1A

Congenital adrenal hyperplasia
due to 21-hydroxylase defidency

I—EF‘MEF&
Epilepsy


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=6
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Chromosome 7

 Contains approximately 1800 genes
+ Contains over 150 million base pairs, of which over 95% have been determined
o See the diseases associated with chromosome 7 in the NCBI Genome Data Viewer.

GCk
Chabetes
ELM
wrilliams syndrome

CFTR——————— .
Cystic fibrosis Pendrin

Pendred syndrome
OB

Chesity

Chromosome 8

« Contains over 1400 genes
« Contains over 140 million base pairs, of which over 95% have been determined
o See the diseases associated with chromosome 8 in the NCBI Genome Data Viewer.


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=7
https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=8
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WRM
Werner syndrome

MY —l
Burkit lvrphorna

Chromosome 9

» Contains over 1400 genes
« Contains over 130 million base pairs, of which over 85% have been determined
« See the diseases associated with chromosome 9 in the NCBI Genome Data Viewer.

}7 CDKMNZ
Malignant melanoma

FRO &
Friedrich’s ataxia

7zd )

L

ABCI
Tangier disease

T=C1 }7 ABL
Chranic myelaid leukermia

Tuberous sclerosis

|

Chromosome 10

« Contains over 1400 genes
« Contains over 130 million base pairs, of which over 95% have been determined
 See the diseases associated with chromosome 10 in the NCBI Genome Data Viewer.


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=9
https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=10
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PAHX

Refsum disease
QAT
Gyrate atrophy

« Contains approximately 2000 genes
« Contains over 130 million base pairs, of which over 95% have been determined
 See the diseases associated with chromosome 11 in the NCBI Genome Data Viewer.

Chromosome 11

HRAS
Harvey Ras oncogene

F——1DDMz
Diabetes
LT
Long QT syndrome
VMDZ
Best disease
MEMN1 —‘
Multiple endocrne
neoplasia
f—— ATM

|

Ataxia telangiectasia

Chromosome 12

« Contains over 1600 genes
» Contains over 130 million base pairs, of which over 95% have been determined
o See the diseases associated with chromosome 12 in the NCBI Genome Data Viewer.


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=11
https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=12
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}7 P=R1
Zellweger syndrome

PAH
Phenylletonuria

Chromosome 13

« Contains approximately 800 genes
« Contains over 110 million base pairs, of which over 80% have been determined
o See the diseases associated with chromosome 13 in the NCBI Genome Data Viewer.

CHZA
BRCAZ ——— | | Autosoral recessive

Breast cancer neurosensory deafness

ATPTE
Wilson disease

RBL
Retinoblastoma

Chromosome 14

« Contains approximately 1200 genes
« Contains over 100 million base pairs, of which over 80% have been determined
 See the diseases associated with chromosome 14 in the NCBI Genome Data Viewer.


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=13
https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=14
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A

F——— P51 (AD3)

Alzheimer disease

SERPIMAL — [
Alpha-1-antitrypsin
deficiency

Chromosome 15

« Contains approximately 1200 genes

» Contains approximately 100 million base pairs, of which over 80% have been determined
o See the diseases associated with chromosome 15 in the NCBI Genome Data Viewer.

N
SHRPM
{ Prader-willi syndrorie
| LBE3A

Angelman syndrome

Marfan syndrome

f——— HExnA

Tay-Sachs disease

Chromosome 16

« Contains approximately 1300 genes

« Contains approximately 90 million base pairs, of which over 85% have been determined
o See the diseases associated with chromosome 16 in the NCBI Genome Data Viewer.


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=15
https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=16
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HEAL, HBAZ — |
alpha thalassemia |— PED1
Polycystc kidney
FMF disease
Farnilial Mediterranean
fever
F——— Crohn's disease
Chromosome 17
« Contains over 1600 genes

» Contains approximately 80 million base pairs, of which over 95% have been determined
 See the diseases associated with chromosome 17 in the NCBI Genome Data Viewer.

|— P53

Tumor suppressor
pmtem
Cf‘-‘TI'lF'.
Charcot-Marie-Tooth
syndrome

BRCAL 4{

Breast cancer

» Contains over 600 genes

« Contains over 70 million base pairs, of which over 95% have been determined
o See the diseases associated with chromosome 18 in the NCBI Genome Data Viewer.

NPCI

Miernann-Pick disease
DPC44{
Pancreatic cancer

Chromosome 18
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https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=17
https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=18
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Chromosome 19

« Contains over 1700 genes
+ Contains over 60 million base pairs, of which over 85% have been determined
o See the diseases associated with chromosome 19 in the NCBI Genome Data Viewer.

Jak:3

Severe combined
BCKDHA immunodeficiency
Maple syrup

urine disease

DMPE. - EE‘E;-EDS clerosis
Myotonic dystrophy

Chromosome 20

« Contains over 900 genes
« Contains over 60 million base pairs, of which over 90% have been determined
 See the diseases associated with chromosome 20 in the NCBI Genome Data Viewer.

L ADA
Severe combined
imrnunodeficiency

Chromosome 21

« Contains over 400 genes
« Contains over 40 million base pairs, of which over 70% have been determined
o See the diseases associated with chromosome 21 in the NCBI Genome Data Viewer.

SODl
Arnylotrophic
lateral sclerosis I— APs1

Autoirmrune
polyglandular
sydrome


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=19
https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=20
https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=21

Chromosome Map

Chromosome 22

« Contains over 800 genes
« Contains over 40 million base pairs, of which approximately 70% have been determined
o See the diseases associated with chromosome 22 in the NCBI Genome Data Viewer.

SGLTL N

Glucose \

galactase

ralabsorption - DGS

Dizeorge syndrome

2

] - —
Meurofibromatosis || BCR

' Chronic myeloid leukermia

Chromosome X

» Contains over 1400 genes
» Contains over 150 million base pairs, of which approximately 95% have been determined
o See the diseases associated with chromosome X in the NCBI Genome Data Viewer.

PIG-A
Paroxysmal nocturnal
OMD | hernoglobinuria
Duchenne rmuscular
dystrophy
ATP7A
Menkes syndrorme
CoLdAas
Alport syndrome
ILZRG
®-linked severe combined
immunodeficiency (SCID) THFSFS
Irnmunodeficiency
HPFRTL—_ with by per-lgh
Lesch-Myhan syndrome
FMR1 ——
. aLh
Fragile  syndrome Adrenoleukodystrophy
MECP2Z HEM A
Rett syndrome Hermophilia &

Chromosome Y

« Contains over 200 genes

15


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=22
https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=X
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« Contains over 50 million base pairs, of which approximately 50% have been determined
o See the diseases associated with chromosome Y in the NCBI Genome Data Viewer.

SRY
Testes-determining factor

G/

Genes and Disease


https://www.ncbi.nlm.nih.gov/genome/gdv/browser/genome/?id=GCF_000001405.40&chr=Y
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