QUICK GUIDE PART 2: MAKING NEW STANDARD PARTS

The newest and easiest way of making new Level O standard parts is to uge the Universal Acceptor Plagmid pUAP!.

pUAD! looks like this:

Bpil Bpil
GGTICTCATTETCTTC. o ovvve .. GAAGACAACGAGACC

The cloning selection is RFP
- colonies with the pUAP plasmid
will appear pink on
LB agar + chloramphenicol

Universal Acceptor
Plasmid

ame
How to uge the - Universal Acceptor Plasmid (pUAPI):

Sequences containing no Beal or Bpil sites can be amplified with oligonucleotide primers with 5 overhangs that
(i) Add Bpil recognition sequences and fugion giteg to allow one step digestion-ligation into the univergal acceptor and
(ii) Add the desired fusion gites (1234 and 5678) that will flank the part when re-released from the pUADL backbone with Beal.

e.g. FWD primer: nnGAAGACANCTCAI234+(8-30bp 5’ end of your new part h%%%q-gg&%{z
e.g. REV primer: nnGAAGACNnCTCB8765+(8-30bp 3’ end (rev-comp) of your new part DESIGN HERE

Sequenceg containing illegal Beal recognition sequences (see example below) can be eynthesized free of thege gitee or can be
amplified in two (or more) fragmente uging oligonucleotide primere with 5" overhange that (i) introduce a mutation to destroy the illegal gite
(ii) adds Bpil recognition sequences and fugion sites to allow one step digestion-ligation into the univereal acceptor and
(iii) add the degired fugion cites that will flank the part when re-released from the pUAD backbone with Baal:
Sequence containing an nnnnnnnnnnnnnnGGTCTCnhngqnnnnnnn
illegal Bsal recognition site:  nnnnnnnnnnnnnnCCAGACnnnnninnnnnnn

Bpil'y,  Bpil
NNGAAGACNNCTCALI234nnnnnnnnnnnnnnGGTCACNnGTCTTCnn
NNCTTCTGNNGAGT1234nnnnnnnnnnnnnnCCAGEHIGNnCAGAAGNnnN

Bpil ) Bpil
NNnGAAGACNNGGTCACNnnnnnnnnnnn5678CGAGNNGTCTTCnn
nnCTTCTGNnCCAGHGNNnnnnnnnnnnn5678GCTCNNCAGAAGNN

—

GGTCTCAI234nnnnnnnnnnnnnnGGTCACNnnnnnnnnnnn5678CGAGACC

CCAGAGT1Z234nnnnnnnnnnnnnnCCAGIHCnnnnnnnnnnnn5678GCTCTGG

Colonies with plasmids
in which an insert has
replaced the RFP cloning
selection cassette
will appear white on
LB agar + chloramphenicol

Standard Part

If your sequence ig non-coding (e.g. promoter, untranslated region, terminator) you can follow
the ingtructiong on the left without worrying about how to keep thingg in frame.

Jugt substiture 1234 and 5678 with the appropriate < bage pair overhangg

rom the standard eyntax (eee Cheat Sheet Iran 18-30bp to anneal to your part.

Keeping coding parts in frame -

Dartg that start AATG:

The lagt three bageg will make the ATG start codon (Met) g0 your sequence should begin at the
4h bage pair (ie. do not include the native ATG ag well). Your forward primer will be
nnGAABACANCTCAAATE + [8-30bp starting with the first bage pair after the native ATG

Parte etarting AGBCC/CGET and TTCE follow a gimilar rule. The lagt 3 bages of theege overhange
aleo encode an amino acid o the cequence of the part can be kept in frame by beginning with the
first bage pair of the first codon.

Partg that gtart CCAT:

The lagt two bages make the AT of the ATG start codon (Met) g0 your sequence MUST begin

with a G. Your forward primer will be: (nGAAGACANCTCACCATg + [8-20bp starting at the firet position
of the next codon to keep the frame.

Parts ending GCTT:

The native stop codon should be included before the 3° GCTT overhang.

Your reverse primer will be nnGAAGACHNCTCBAABC+IS-30hp (rev-comp) starting with
the STOP codon.

Parts ending TTCE:

You mugt not include a gtop codon at the end of thig part. The last three bageg (TCG) of the overhang will
encode a Ser regidue. The T in the firet pogition of the TTCG overhang wil therefore be the third position
of the last codon of the part. There are two wayg to do thig:

a. [nclude two additional bage-baire to make a new codon of which the lagt position ig the firgt T from the
TTCG overhang, thug making a two-codon linker. Typically you would include GG, TC or AG ag these wil
make Gly(GBU), Ser{UCUor Ser(AGU), which are small amino acids that are lesg likely to interfere with
function. To make a Gly, y our reverse primer will be n(nGAAGACANCTCBCBAAce+I8-30bp (rev-comp)
gtarting with the lagt codon before the stop codon.

b. Remove the lagt bage pair of the last codon before the gtop codon and allow it to be replaced with the
first T from the TTCG overhang. Pay attention to what amino acid this codon will make ag introducing a
gtructural/ charged bage may interfere with folding or function. Your reverse primer will be
nnGAAGACNNCTCBLCBAA+IS-30bp (rev-compl, starting with position 2 of the last codon and
not including the stop codon.

These two optiong can also be applied to parts ending AATG or AGCC/AGGT



