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NUCLEOSDES & NUCLEOTIDES, 13(9), 1855-1860 (1994) 

Sequence Specific DNA Purification b y  Triplex Affinity 
Capture: Using Solid Support Linked Oligodeoxynucleotide 

Ajay Kumar and Suchitra Rustogi+ 

National Institute Of Immunology, 
Aruna Asaf Ali Marg, 

New Delhi 110067, India. 

ABSTRACT Sequence-specific DNA isolation by triplex affinity 
capture using solid support linked oligonucleotide has been 
described. It has been demonstrated that it is possible to 
separate oligonucletides differing in single point mutation 
by this method. 

3 NTRODUCT ION 

Recently triplex DNA formation have been used for the 
isolation of specific DNA molecules from heterogeneous DNA 
mixtures(l,2). Such triplex mediated procedure seem to have 
some unique advantages over conventional hybridization based 
methods. In the methods developed so far target DNA is 
hybridized with a biotinylated oligonucleotide via 
intermolecular triplex formation, then picked u p  b y  
streptavidine -coated magnetic beads or streptavidine - 
agarose column and finally recovered in double stranded form 
by elution with a mild alkaline buffer that destabilizes the 
triple-helix. We here, describe an alternative method for 
sequence specific DNA purification by  triplex affinity 
capture using polymer support linked oligonucleotide . Our 
method does not require biotinylated oligonucleotide and 
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1856 KUMAR AND RUSTOGI 

immobilized s t rep tav id ine  l i k e  the e a r l i e r  developed methods. 

Our method i s  a one step h y b r i d i z a t i o n  method , u n l i k e  the 

e a r l i e r  methods i n  which h y b r i d i z a t i o n  w i t h  the b i o t i n y l a t e d  

o l i gonuc leo tde  and then i n c u b a t i o n  w i t h  t h e  i m m o b i l i z e d  

s t rep tav id ine  was c a r r i e d  out. 

METHOD2 

Synthesis of Ol igonucleot ides 

To demonstrate the c a p a b i l i t y  o f  our method we synthesized 

two o l i g o n u c l e o t i d e s  32 mer and 28 mer: d(CTGGAGAGGAGGG 

A T T T T T C C C T C C T C T C C A G ) , ( t a r g e t )  and d(GGAGAAGA0GGATTTTTCCC 

TCITCTCC), (mismatch c o n t r o l )  d i f f e r  i n  a s i n g l e  p o i n t  

mutat ion.  The p u r i f i e d  o l i g o n u c l e o t i d e s  were annealed by 

incubat ing the o l igonucleot ide s o l u t i o n  i n  b o i l i n g  water f o r  

5 minutes and a l l ow ing  t o  reach room temperature s lowly.  On 

annealing both the o l igonucleot ides form loop s t r u c t u r e  as 

shown be1 ow. 

rrL+ P a  / LT@ 
CCTCTCCTCCCT T , CCTCTCCTCCCT' T, 

CTGGAGAGGAGGGA ' T  GGAGAAGAGGGA ' T  

GACCTCTCCTCCCT I CCTCTSCTCCCT \ 
T -  T T- T 

\ \ 

A o l igonucleot ide d(DMTr0-CCTCTCCTCCCTTTTTI which can form a 
t r i p l e  h e l i x  w i t h  32 mer (as shown above) was synthesised on 

t o  urethane l inkage polystyrene support ( 3 ) .  The urethane 

1 inkage polymer suppor t  was s y n t h e s i  zed as desc r  i bed by 

Sproat et .a1.(3).  The loading c a p i c i t y  o f  the support used 

was 41.0 pM/g ( 5 ) .  The o l i g o n u c l e o t i d e  s y n t h e s i z e d  ove r  

urethane l inkage polymer support was t rea ted  w i t h  25% ammonia 

s o l u t i o n  f o r  6 h rs  t o  deblock the p ro tec t i ng  groups from the 

o l i g o n u c l e o t i d e .  Time course s t u d y  ( d a t a  n o t  shown) o f  

l inkage s t a b i l i t y  revealed t h a t  60% o f  the o l igonucleot ide 

remained l i n k e d  t o  the  polymer s u p p o r t  a f t e r  6 h r s  o f  
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ammonia treatment. The support was filtered off , washed with 
water, methanol ,ether and dried in vaccum. Small amount (3 
mg) of polymer support was treated with 2% dichloroacetic 
acid solution in dichloroethane. The orange color appeared 
due to DMTr' confirms the presence of oligonucleotide onto 
the polymer support. A oligonucleotide d(CCTCTCCTCCCTTTTT) 
was also synthesised , purified and phosphorylated by y3'P 
ATP using T 4 polynucleotide kinase. 

-- Gel Shift 

To check the authenticity of the synthesised oligonucleotides 
the gel shift analysis was carried out. The triplex formation 
was analyzed by constant temperature native gel (20% 
acrylamide ; acrylamide/bisacrylamide 19:l) at room 
temperature. The buffer system for the gel and sample was 1X 
NAE ( 100 mM sodium acetate/acetic acid/l mM EDTA) pH 5. Gel 
samples were prepared by annealing mixtures of (32mer(500 nM) 
and 16 mer 32 P labeled (250 nM)) and (28 mer (500 nM) and 
16 mer32 P labeled (250 nM)) from 7OoC down to 25OC and 
loaded. The gel was run until the bromophenol migrated 7 cm 
and was then developed. The gel shift analysis shown in 
autoradiogram (Figure-1.) suggests that only 32mer forms 
triplex with 16 mer. 

Triple helix Affinity CaDturg 

For triplex affinity capture studies the oligonucletides 28 
mer and 32 mer were mixed in equimolar amounts (0.5 OD : 0 . 5 6 5  

O D ,  28:32). The solution containing mixture of the 
oligonucleotides was incubated with 30 mg of the polymer 
support in 100 ul of buffer A( 2.0 M NaC1/0.2 M sodium 
acetate/ acetic acid pH , 4 . 5 - 5 . 5 )  at 50° C for 2 hrs. After 
2 hrs the polymer support was washed 5 times with 100 pl of 
buffer A. Finally the support was incubated with 100 pl of 
buffer B ( 1.0 M Tris. HC1, pH 9, 0.5 mM EDTA) for 20 min at 
50° C. Again the support was washed five times with 100~1 of 
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1858 KUMAR AND RUSTOGI 

Figure-1.Autoradiogram: Lane 1,duplex 28 mer;lane 2,duplex 32 

mer;Lane 3 , t r ip lex  o f  32 mer and 16 mer;Lane 4,mixture o f  28 

mer and 16 mer (showing only -16 mer and no t r i p l e x  formation). 

buf fer  B. The OD o f  the washings o f  buf fer  A and B observed 

a t  260 nm were q u a n t i t a t i v e .  The t r i p l e x  a f f i n i t y  cap ture  

experiment was repeated three times using the same polymer 

support. F ina l l y  the f i r s t  washing o f  both the buf fers  every 

experiment were analyzed over FPLC us ing  Mono Q column ( 

Buffer, a:0.4 M NaCL ; 10 mM NaOH, Buffer,b:0.7 NaCL;lO mM 

NaOH), Qradient 0 t o  100% b i n  35 min., 100% b t o  100% b for  

10 min; 1.0 ml/min ; 0.5 cm/min.). The FPLC chromatograms 

a r e  shown i n  F i g . - 2 .  The equ imo la r  m i x t u r e  o f  two 

ol igonuclet ides was also run on FPLC f o r  comparison. 

RESULTS 

The gel  s h i f t  ana lys is  shows t h a t  t h e  on ly  3 2  mer formed 

t r i p l e x  w i t h  16 mer,suggesting t h a t  the composition o f  the 

s y n t h e s i s e d  o l i g o n u c l e o t i d e s  were c o r r e c t .  The FPLC 

chromatogram demonstrates tha t  28 mer d i d  not bind a t  a l l  t o  

the polymer support l inked ol igonucleotide and i s  eluted out 

i n  the buf fer  A. The 32 mer bound w i th  a f f i n i t y  support and 

was eluted out  when the t r i p l e  h e l i x  hybr id was incubated f o r  

20 min . a t  50° C i n  t h e  a l k a l i n e  b u f f e r .  The FPLC 
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chromatogram c lea r l y  shows t h a t  no 28 mer was e lu ted along 

w i t h  32  m e r  i n  b u f f e r  B .  T h i s  suggests  h i g h  sequence 

s p e c i f i t y  o f  t r i p l e x  a f f i n i t y  c a p t u r e  even i f  t h e  

o l i g o n u c l e t i d e  i s  l i n k e d  t o  s u p p o r t  b i n d i n g  o f  

o l i g o n u c l e o t i d e  w i t h  s u p p o r t .  The s u p p o r t  a f t e r  t h e s e  

experi ments was s t  i 1 1 beari ng the DMTr' group, and hence the 

ol igonucleotide suggesting t h a t  a f f i n i t y  support can s t i l l  

be used f o r  many times t o  capture the target  ol igonucleotide 

sequence. The o l igonuc leo t ide  d(DMTr0-CCTCTCCTCCTTTTT) 

synthesised over CPG-3000' A support containing a d i s u l f  ide 

hexyl spacer ( 4 )  used f o r  t r i p l e x  a f f i n i t y  cap ture  showed 

s imi la r  resu l ts  suggesting tha t  t h i s  support can also be used 

f o r  t r i p l e x  a f f i n i t y  capture. Further work f o r  the i so la t i on  

o f  spec i f i c  sequence from complex genome mixture and genomic 

l i b r a r y  using our method i s  i n  progress. 

Conclusions A simple , one s tep  method f o r  t h e  sequence 

spec i f i c  DNA p u r i f i c a t i o n  by t r i p l e  h e l i x  a f f i n i t y  capture 

using reuseable s o l i d  support l i n k e d  o l i g o n u c l e o t i d e  i s  

reported. 
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