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CF is a syndrome 

Symptoms  
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Medieval Nursery Rhymes: 

empirical evidence of CF 

-  A few references uncovered in medieval folklore predict death for 

an infant that tastes "salty" when kissed. Such infants were thought to be 

"hexed“ 

 

- In 1606, Alonso y de los Ruyzes de Fonteca, professor of 

medicine at Henares in Spain, wrote that it was known that the fingers 

taste salty after rubbing the forehead of  the bewitched child   

 

Die Mutter küsst das Kind 

Es schmeckt salzig 

Sie weiss Bescheid 

Es wird nicht alt 

 

Wehe dem kind 

Das beim kuss auf die Stirn  

Salzig schmeckt 

Es ist Överhext und muss bald 

sterben  

 „Kiss your baby“ 



(1) Recurrent respiratory complaints 
(coughing, breathlessness, 
hemoptysis,respiratoryInsufficiency)  

       which seem to have started in the patient’s 
teens;  

 
(2) Systemic complaints (poor exercise 

tolerance,  tiredness, emaciation, failure to 
gain weight, pallor,  pigmentation, 
peripheral edema, muscle wasting,  

       and icterus);  
 
(3)  GI symptoms (diarrhea, fatty food 

intolerance, hematemesis) 
 
(4)   Infertility 
 
(4)   no finger clubbing 

Majka et al. Cystic fibrosis--a probable cause of Frederic Chopin's 

suffering and death. J Appl Genet. 2003;44(1):77-84. 

Kubba et al. The long suffering of Frederic Chopin. 

Chest. 1998 Jan;113(1):210-6. 
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CFTR gene (MIM: 602421) 

Missense 

AA-deletions 

Nonsense 

Frameshift 

Splice site 

Samesense 

Total 

27 Exons 5´ 

Domains 

of CFTR  

protein 
TM I  TM II  R NBD I NBD II 

Mean frequency of F508del mutation in European-derived populations ~ 70%. 
Since 1989 over 1 500 germinal CFTR mutations have been identified- 

www.genet.sickkids.on.ca/cftr 
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Stars and Mutations 
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Mutations are similar to the light of particular stars 

that we see on the bright night sky.  Since their light has  

travelled to us over several million (- billion) light-years,  

what we now mostly see in „real-time“ is a „message“ 

from already  extinct stars. 

     

Thus, mutations convey a similar „message“ from already 

extinct ancestral populations, that have however signifi- 

cantly influenced our current gene pool. 

 

     Prof. A. Piazza, Italy 



Cohorts > 1000 CF chromosomes 





RUSSIA 

LITHUANIA 

LATVIA 

BELARUS 

SWEDEN 

ESTONIA 

POLAND 

NORWAY 

FINLAND 

UKRAINE 

Estonia: 

F508 (51.7%)       R117C (1.7%) 

394delTT (13.3%)   E217G (1.7%) 

S1235R (3.3%)       R1066H (1.7%) 

359insT (1.7%)       3659delC (1.7%) 

I1005R (1.7%)         S1169X (1.7%) 

Sweden: 

F508 (66.6%)            E60X (0.60%) 

394delTT (7.3%)          Y109 (0.60%) 

3659delC (5.45%)        R117H (0.60%) 

175insT (2.4%)            R117C (0.60%) 

T338I (1.2%)                G542X (0.60%) 

Finland: 

F508 (46.2%) 

394delTT (28.8%) 

G542X (1.9%) 

3372delA (1.9%) 

Russia: 

F508 (54.5%)            552insA (0.93%)            

CFTRdele2,3 (5.0%)    G542X (0.90%)  

R553X (3.53%)            R334W (0.87%)       

2183AA?G (1.35%)   1677delTA (0.78%) 

W1282X (1.03%)         Y122X (0.52%) 

394delTT (0.95%)        1367del5 (0.52%)         

Poland: 

F508 (57.1%) 

3849+10Kb C?T (2.7%) 

G542X (2.6%) 

1717-1G?A (2.4%) 

R553X (1.9%) 

N1303K (1.8%) 

CFTRdele2,3 (1.8%) 

R560T (1.5%) 

W1282X (0.77%) 

?I507 (0.53%) 

G551D (0.51%) 

Norway: 

F508 (60.2%) 

394delTT (4.15%) 

R117C (3.0%) 

G551D (1.2%) 

G542X (0.60%) 

N1303K (0.60%) 

Ukraine: 

?F508 (65.2%) 

R553X (3.6%) 

N1303K (2.4%) 

CFTRdele2,3 (1.1%) 

G551D (1.8%) 

W1282X (0.51%) 

Belarus: 

?F508 (61.2%) 

G542X (4.48%) 

CFTRdele2,3 (3.33%) 

N1303K (3.19%) 

W1282X (1.06%) 

R553X (0.53%) 

R334W (0.53%) 

R347P (0.53%) 

S549N (0.53%) 

Lithuania: 

F508 (30.9%) 

R553X (4.76%) 

N1303K (2.38%) 

CFTRdele2,3 (2.13%) 

Latvia: 

1.) F508 

2.) 3849+10Kb C?T 

3.) N1303K 

4.) CFTRdele2,3 

5.) W1282X 

6.) 394delTT 



Rozšíření keltské civilizace před expanzí 
Nordických kmenů a Římského Impéria 

„Hercynský les“ 

Alpy 

Macek Jr et al. Am J Hum Genet 49: A2703, 1991  



Vyhnání keltských kmenů ze Střední a Západní 
Evropy Nordickými kmeny and Římským 

Impériem 

Macek Jr et al. Am J Hum Genet 49: A2703, 1991  

„Boiohemum“ 



Současný výskyt „keltské“ mutace 
G551D  
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Macek Jr et al. Am J Hum Genet 49: A2703, 1991, Hum Heredity 45: 6; 1995 

STR analýza  určila společný 

původ G551D a objektivní stáří 

 této mutace na 3 500 let 



G551D 

R560T 



F508del

G551D

G542X

N1303K

1717-1G->A

R553X

R347P

1342-2A->C

F508del

N1303K

R553X

R347P

G542X

G551D

3849+10kbC->T

1717-1G->A

F508del

N1303K

R117H (W/O reflex

test)

G542X

1717-1G->A

G551D

M1101K

Q39X

F508del

G542X

N1303K

CFTRdele2,3(21kb)

R553X

R117H (W/O reflex

test)

W1282X

621+1G->T

Germany 

F508del

2789+5G->A

394delTT

G542X

R553X

2183AA->G

CFTRdele2,3(21kb)

G85E

L. Saxony 

Baden-Wuertenberg 

Mecklenburg-VP 

Bavaria 

Thuringia 



F508del

N1303K

3120+1kb del8.6kb

W1282X

G85E

2183AA->G

R75X

4010delTAAT

CFTRdele2

G542X

S549R(A->C)

S549R(T->G)

W1282X

F508del

G542X

3849+10kbC->T

N1303K

1717-1G->A

F508del

W1282X

4010delTAAT

N1303K

S4X

712-1 G->T

2183AA->G

3755delG

4096-3C->G

E672del

2789+5G->A

M952I

4096-28G->A

F508del

405+1G->A

Q359K-T360K

W1282X

G85E

D1152H

S549R(T->G)

W1098X(TAG)

3849+10kbC->T

N1303K

G542X

Y1092X(C->G)

Non-Ashkenazi Jewish 

Lebanese Palestinians 

Ashkenazi Jewish 



Human Mutation 19: 575; 2002 





Correlation between the incidence of CF  

and the frequency of the F508del mutation + 

influence of PND on CF incidence 



Chopin’s Catarrh (Nocturnes), is the first 

purely instrumental composition to come 

out of DNA research with geneticist, 

Charles Strom. Using an algorithm for 

converting DNA sequences into musical 

parameters, the cystic fibrosis sequence 

was transformed into musical notation. 

http://www.petergena.com/DNAmus.html 

XI Colloquio di Informatica Musicale, 

 Univeristà di Bologna, 1995 

DNA music  







CF Lung  

Normal Lung  



% normal  

CFTR mRNA Clinical presentation 
CFTR 

muts. 

 

 

Normal 

 

Obstructive azoospermia 

(CBAVD) 

Non-obstructive azoospermia 

Diffuse bronchiectases 

ABPA 

Chron. idiopathic pancreatis 

Nasal polyposis 

Chron. rhino-sinusitis 

Pancreatic sufficient CF 

Late onset CF  

CF with late onset PI 

Classical form of CF 

100 

10 

0 

Phenotypes associated with CFTR alleles 

N / N 

N / 5T 

N / CF m 

5T / 5T 

 

CFm / 5T 

 

CF / 5T 

 

CFm /  

CFm 

 

CF / CFm 

 

CF / CF 

~ 5 
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Comparison of sweat Cl- concentrations  

in Czech controls, carriers and patients 

All CF patients 

Carriers 

Controls 

Borderline Normal CF 



Pulmonary Manifestations 

% Cultured 

P. aeruginosa 

Klebsiella (sp.) 

Aspergillus (sp.) 

 

FEV1 

 

FVC 

90.7% 

54.1% 

  3.1% 

  3.5% 

 

71.7 ± 28.3 

 

84.9 ± 25.1 

91.3% 

59.8% 

  1.3% 

  5.9% 

 

72.2 ± 28.7 

 

85.1 ± 24.7 

   NS 

  0.009 

<0.001 

  0.02 

 

   NS 

 

   NS 

African-American Caucasian p value 



Gastrointestinal Manifestations 

Pancreatic insuff. 

 

Meconium ileus 

 

DIOS 

 

 

African-American Caucasian p value 

95.2% 

 

12.7% 

 

  4.5% 

 

 

93.7% 

 

17.6% 

 

  2.2% 

 

 

   NS 

 

< 0.001 

 

< 0.001 

 

 



Non-genetic modifiers: role of better therapy on 

mid-arm circumference (MAC) = nutritional s. 

Vávrová et al. Čs-Pediat 54 : 220; 1999 

Born prior to 1976 Born prior after 1976 Year 



Functional classification of CFTR alleles 

Normal Di. synthesis 

Di. transport 

I II III IV V 

Di. activation 

De. conductivity 

De. synthesis 

G542X F508del G551D R347P 3849+10kbC-T 

Di = disturbance (qualitative) ;  De = decrease (quantitative) 

Class  

Representative 
example 





Gene therapy for CF 

In vitro - OK 

Ex vivo - N/A 

In vivo – problems  



http://www.pbs.org/newshour/bb/health/jan-june00/gene_therapy_2-2.html 

Gene therapy failure  









In patients with cystic fibrosis who have premature stop codons, gentamicin can  

cause translational “read through,” resulting in the expression of full-length 

CFTR at the apical cell membrane, and thus can correct the typical 

electrophysiological abnormalities caused by CFTR dysfunction 

2003 









„Mind the GAP“  



www.23andme.com 







www.navigenics.com 

 



Filosoficko- sociální problém: 

 

„Právo vědět“ 

¨“Svoboda  podnikání“ 

„Svoboda volby“ 

„Socialistické regulace“ 





NEJM 2007-2008 





http://www.guardian.co.uk/science/2006/jan/30/genetics.research 



http://web.practicus.eu/ 





!!! Děkuji za pozornost  !!!  

 


