
CHAPTER III

MATERIALS AND METHODS

1. Study group
B lood  sam ples w ere taken random ly from  2 0 0  b lood  donors o f  Thai racial 

background, attending at the N ational B lood  Centre, Thai R ed C ross Society.

2. Genomic DNA preparation by QIAamp Blood Kits

W hole blood  (2 0 0  p i) w as pipetted into a 1.5-m l m icrofuge tube and 25 pi o f  
protease and 2 00  pi buffer A L  (both provided in the Q IA am p blood  extraction kit, 
Q IA G E N , H ilden, G erm any) w ere added to the sam ple. T he sam ple w as m ixed  
im m ediately  by vortexing for 15 seconds. The m ixture w as then incubated at 70 ° c  for 
10 m inutes. A fter incubation, 210  pi o f  ethanol (96-100% ) w as added to  the sam ple, 
and it w as m ixed  again by vortexing. The m ixture w as applied onto a Q IA am p spin  
co lu m n  and centrifuged at 8000  rpm for 1 m inute. The Q IA am p spin colum n w as then  
sequentia lly  w ashed  tw ice  by centrifugation w ith  500 pi o f  buffer A W . A fter a 1 m inute  
incubation at room  temperature, the gen om ic D N A  w ere eluted w ith  2 00  pi o f  buffer  
A E  preheated to 70  ° c .  The eluted D N A  w as stored at - 7 0  ° c  until used.

3. Polymerase chain reaction (PCR) amplification

3.1 PCR for genotyping o f the CCR2-64I polymorphism

G enom ic D N A  (2 p i) w as used as the tem plate for PC R  am plification  
u sin g  primer C K R 2 1 A  and C K R 2 1 Z  (13) (S h ow n  in table V ) in a 50  pi PC R  reaction  
m ixture. The PC R  conditions w ere as fo llow s: 3 m M  M gC h  5 l x  PC R  buffer, 20p M  
d N T P s (Prom ega, U S A ), 15 pM  o f  each primer , and 1.25 บ  Taq  D N A  p olym erase  
(Prom ega, U S A ). A fter an initial dénaturation at 95 ° c  for 2 m in, the reactions w ere run 
for 4 0  cy c les  through a temperature profile o f  95 ° c  for 30  secon d s (dénaturation),



35

55 ° c  for 30  seconds (annealing), and 72  ° c  for 30  secon d s (exten sion ). A  final 
ex ten sion  w as perform ed at 72 ° c  for 7 m inutes.

3.2 PCR for genotyping o f the SDF1-3’A polymorphism

G enom ic D N A  (2 p i) w as used as the tem plate for P C R  am plification  
u sin g  prim er 3 ’U T R F  and 3 ’U T R R (16) (S h ow n  in table V ) in a 50  |il PC R  reaction  
m ixture. The P C R  conditions w ere as fo llow s: 3 m M  M gCfz , l x  PC R  buffer, 20p M  
dN T P s, 15 uM  o f  each primer , and 1.25 บ  Taq  D N A  polym erase. A fter initial 
dénaturation at 95 ° c  for 2 m in, the reactions w ere run for 40  cy c les  through a 
tem perature profile o f  95 ° c  for 30  secon d s (dénaturation), 63 ° c  for 30 secon d s  
(annealing), and 72 ° c  for 30 seconds (exten sion ). A  final ex ten sion  w as perform ed at 
72 ° c  for 7 m inutes.

4. Purification o f PCR products by QIAquick PCR Purification Kit

A  Q IA quick spin colum n (Q IA G E N , H ilden , G erm any) w as used to purify the  
P C R  products and the manufacturer’s reagents and protocol used  throughout. B uffer PB  
w as added in a ratio o f  5:1 to the PC R  reaction and m ixed . The sam ple w as applied to a 
Q IA quick  colum n and centrifuged at 13000 rpm for 1 m inute. The colum n w as w ashed  
by centrifugation  w ith  750  m l B uffer PE and the purified P C R  products w ere eluted  
w ith  16 pL  d istilled  water (D W ).

5. Restriction Fragment Length Polymorphism (RFLP) for detection 
CCR2-64I and SDF1-3’A polymorphism

A fter purification as above, the am plified  fragm ents w ere d igested  by restriction  
en d on u cleases. For the C C R 2-64I polym orphism , restriction conditions w ere as fo llow s:  
16 pi o f  purified PC R  products, 2 pL o f  B saB I,( N e w  E ngland B iolaboratories Inc., 
B everly , M A ) and 2 pL o f  lOx reaction buffer . The solu tion  w as incubated at 60 ° c  for  
3 hours. A nd  for the S D F 1 -3 ’A  polym orphism , the restriction conditions w ere as 
fo llo w s: 16 pL  o f  purified PC R  products, 2 pL o f  M sp  / ,(  N e w  E ngland B iolaboratories
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Inc., B everly , M A ) and 2 pL o f  lOx reaction buffer. The m ixture w as incubated at 37  ° c  
for 3 hours. A fter incubation period, both solu tions w ere electrophc-resed through 4%  
agarose gel.

6. Analysis o f restricted endonucleases digestion products

A  4%  agarose gel (G IBC O ; Grand Island, N .Y . U S A ) in T ris-acetate (T A E ) 
buffer w as prepared containing 0.5 |ig o f  ethidium  brom ide (S igm a, M O , U S A ) per mL. 
T he pH  o f  T A E  buffer w as pH 8.0 . The 20  pL o f  restricted P C R  products w ere  
electrophoretically  separated by 75 vo lts  until the brom phenol blue indicator in the 
load in g  buffer had m igrated to h a lf  the length o f  the gel. The am p lified  products w ere  
then v isu a lized  on  a short-w avelength o f  u v  light transillum inator. T w o D N A  markers; 
100 base pair D N A  ladder (Prom ega, U S A ) and p h iX 174  D N A /H a e  (Prom ega, U S A )  
w ere used  as a marker in the s ize  estim ate o f  the products for S D F 1 -3 ’A  and C C R 2-641  
polym orphism , respectively . The genotypes w ere c la ssified  as w ild  type (พ /พ ), 
h eterozygou s (m ut/w ), and h om ozygou s (m ut/m ut) m utation b y  the observed  d igestion  
pattern (S h ow n  in table 6).

7. C la ss ifica tio n  genotype

The prim ers C K R 2_1A  and C K R 2_1Z , w ere d esign ed  to am p lify  a 128 bp 
fragm ent from  nucleotides position  2 47  to 403 (reference sequence: G eneB ank  
a ccessio n  num ber U 8 0 9 2 3 ) o f  the hum an C C R 2 gene. The am plified  fragm ent 
contained  one B sa  B I  site at position  295  in the m utated C C R 2-64I but not in w ild  type  
C C R 2. R estriction d igestion  o f  this fragm ent w ith  B sa  B I  therefore resulted in either  
tw o  fragm ents o f  110 and 18 bp w hen am plified  from  a h o m ozygou s C C R 2-64I  
individual or one fragm ent o f  128 bp from  a w ild  type C C R 2 individual, w h ile  a 
h eterozygou s individual results in three bands o f  128, 110 and 18 bp (T able V I, F igure  
II, and Figure IV ).
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Figure II. Diagram for the Bsu BI digestion patterns of CCR2-64I in agarose gel electrophoresis
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For SD F 1 -3 ’A  genotyping, the d esign ed  prim ers, 3 ’U T R F and 3 ’U T R R , 
w ere d esign ed  to am plify  a 302-bp fragem t from  nu cleotid e p osition  777  to 1089  
(reference sequence G eneB ank a ccession  num ber L 3 6 0 3 3 ) in the hum an SD F-1 gen e. 
The am plified  fragm ents contain one M sp  I  site at p osition  877  in w ild  type S D F 1 -3 ’A  
but not in mutant S D F 1 -3 ’A . Thus restriction d igestion  o f  th is fragm ent w ith  M sp  I  
resulted in either tw o  fragm ents o f  202  and 100 bp w h en  am plified  from  a w ild  type  
S D F -3 ’A  individual or one fragm ent o f  3 02  bp from  a h om ozygou s S D F 1 -3 ’A  
individual. R estriction d igestion  o f  P C R  fragm ents from  h eterozygous S D F 1 -3 ’A  
individual resulted in three bands o f  3 0 2 , 2 0 2  and 100 bp, resp ectively  (T able IV, 
Figure III and Figure V I).

8. Statistical Analysis

G enotype frequencies w ere ca lcu lated  as
W ild  type frequency =  (W /N )2
H eterozygous frequency - 2 x  (H /N ) X  (M V)
H om ozygou s frequency =  (H /N )2

A lle le  frequencies w ere calcu lated  as
h+2H

2 N
W here H  w as the num ber o f  h om o zy g o u s m utation genotypes, h w a s the 

num ber o f  h eterozygou s m utation gen otyp es and N  w as the total num ber o f  the sam ple  
population . C onform ity o f  these frequencies w ith  H ardy-W einberg equilibrium  (H W )  
w as tested  by com paring genotype proportion in a 2 X  2 con tin gen cy  tables w ith  2 
degrees o f  freedom  (S P S S  for W indow s release 7 .5 .1 , S P SS  Inc., 1989-1996).
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Figure III. Diagram for the Msp /  digestion patterns of SDF1-3’A in agarose gel electrophoresis
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Table V. Sequence of primer and size of PCR products

Target
Product

size
(bases)

Primer sequence

C C R 2(,3) 128

C K R 2 1 A * 5 ’ -IT G T  G G  G C A A C A T G aT G G -3 ’

C K R 2 1 Z 5 ’-G A G C C C  A C  A A T G G G A G A G T A -3  ’

S D F -1 (16) 302

3TJTRF 5 ’-C A G T C  A A C C T G G G C  A A A G C C -3  ’

3 ’U T R R 5 ’-A G C T T T G G T C C T G A G A G T C C -3’

* T he C K R 2 A  has a cytosine substituted for by adenine

Table VI. Size o f the bands characteristic for different genotypes

G enotype, bp
M utation พ /พ m ut/w m ut/m ut

C C R 2-64I 128 1 2 8 ,  1 1 0 ,  18a 1 1 0 , 18า

S D F 1 -3 ’A 2 0 2 ,1 0 0 3 0 2 , 2 0 2 ,  100 302

aThe band is not v is ib le  in a 4%  agarose gel electrophoresis
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