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A NEW OpllON IN SOLID PHASE SYNTHESIS OF DNA-FRAG- 

S. Berner. G. Grbger. K. MIlhleggers and H. Seliger" 

Univ. Ulm. Sekticn Polymere. Oberer Eselsberg, D7900 Ulm and 'Boetuinger Mannheim 
GmbH. Bicchemica Werk Tutzing. Bahnhofstr. 9-15. D-8132 Tuhlng. Fed. Rep. of Gennany 

Ahtract: The use of a new support suitable for eFaymatic cmversicm of the immobilized 
oligcnucleotide chain and the possibility of pt-synthesis deprotectim without rel-e from 
the polymer is described. 

The wlication of immcbilfied oligcnucleotides as hybridization p r h  or their use 
for the isolation of a target DNA sequence requires principally a DNA strand devoid of 
any protecting group. The cunent scheme of ollgonucleotlde synthesls involves the clea- 
vage of the polymer support arnoommttantly wlth the deprotection of the nucleobases. 
Immcbllizatlcn of unprotected ollgonucleotldes has been achieved hitherto in general b y  
binding a previously prepred sequence from solution. We have recently shorn' t h a t  
CPG 3000. a s u p r t  material wlth wide regular pores, allows chemical as well as 
enzymatic elongation of oligothymidylates. In order to efiend this strategy to oligonuclee 
tides oanslstlng of all f o u  bases. it was neoessary to find a selective reagent which is 
capable of removing the exccyclic nitrogen and phcsphate protecting groups wlthcut 
cleavage from the s u p p r t .  

Ethanolamine. diethyleneamine or dibutyleneamine were found to be suitable rea- 
gents to deblock usually ptotected nucleatides. Kinetic studies showed that the &cyan* 
ethyl group is r e m d  at r.t. within two minutes. whereas the cleavage of the benzoyl 
and isobutyq'l base protecling groups require up to two hours. This is in aomrd with the 
w l i e r  findings of Letslnger et. al2, who showed that  it was possible to remove N-bemyl- 
groups from nucleobeses with a mixhue of hydrazine hydrate, pyridine and acetic acid 
withcut m m r e n t  hydrolysis of ester bonds. In order to prove the a ~ l l m b l l l t y  of these 
reagents to a mrnbhed chemical and enzymatic synthesis. we assembled seqwnce 1 of a 
Dendoxphlne gene ( Scheme 1 ) m CFG 3000 aamrdlng to the usual phcsphorarnidlte 
8ppr0ach3 After removal of the dlmethoxy- trityl group. the supprt  material was treated 
with ethanolamine for two h m s  at r.t.. filtered off and washed several times with acete 

nitrile. water and ether. Sequenoe 2 - 6 were synthesiaxi as above mth CPG 1400. fully 
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00qu. 1: 
aqu 2 
00qu. 3: 
aqu 4 
rqu. S 

smqu & 

5' pCCiT ACT ACC CTC GAT G M  T7C TIT TT - CPG 3Mx) 

5'pooO fcT QGC TCT TfX E G  AGG TCA TGA M C  a;c 
5' pTCT TQA TGA TGG 
5'TT GCX GCA GIT A T  ACT CGC CCT TCT TGT A M  CGT 
3 M CGA 0C;T C M  TAG TGA Oa; GGA AGA ACA Ta: GCA AGA ACT 

ACT ACC GCp 
3' rA AM A C 7  NX CGC AGT OGT UX CGC AQA CCG AGA AGA (3(13 

Tcc AGT ACT Tn; GUS GCA TGG ATG GGA GCT' ACT T M  G M  

TTT TGA ACA GCG TCA OCA GGG 

Scheme 1: 

1 2 3  

Figure 1: 
Synthesis of a gene for Dendorphine by DNA ligase reactlm on 
CPG 3OOO and in solutim 
lane 1: solid phase k h a s e  reaction of sequence 1 

(100 pg s u p r t .  0.1 pl.4 Y - ~ ~ ~ A T P .  0.1 mM ATP. 
40 mM Tris.Cl pH 7.6, 10 mM MgC12. 1 mM DTT. 
5% glycerlne. 4u T4 PN klnase) 

lane 2: enzymatic synthesis of Dendorphine on CPG 3000 
(100 pg support. 600 pnol of fragments 2-6. 
7 6  mM Trk.Cl pH 7.6. 1% pg ATP. 1mM MgC12. 
6 u DNA ligase) 

aocordhg to Scheme 1. 
lane 3: DNA ligase reaction in solutim without fragment 1 
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&protected and pulfied by gel eldrophoresis. After radioactive labelling and phcs- 
phorylatim of the still immobilized sequence 1 we followed the ocnwventional mmbmation 
of sequentially overlapping oligorners with T4 DNA ligase for the oonstruction of a gene 
for hndoqAine4 At all stages of the synthesis the product was characterized after 
cleavage from the support ( m i a .  r.t. ) by gel electrophoresis ( see Fig. 1 ). 
This trategy may provide gene synthesis by combined hern ia l  and enzymatic reactions 
cn a solid suppori. 
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