K. lactis strains/plasmids proposed for certification
(information provided 09/29/2010 by New England BioLabs)

We understand that certain work is exempt from the NIH Guidelines when performed in
certified host-vector systems. Our intention is to gain exempt status for certain K. lactis
strains and vectors for the purposes of heterologous protein expression.

Strains

The two parental lineages of K. lactis for which we seek exemption are:

1. CBS2359 (ATCC 8585): the strain selected by the K. lactis community for genome
sequencing, and the model host background for K. lactis genetics in the academic
community.

2. GG799 (a.k.a. YCT391): a K. lactis strain originally isolated by Gist-Brocades in the
1980’s from a dairy process. It has been used as a host strain in the food industry for
heterolgous protein expression. While we have not sequenced the entire genome of
this strain, we have cloned and sequenced over a dozen loci and found little or no
sequence variation from analogous loci of CBS2359.

Using standard yeast genetic techniques, we have created host strains (in the CBS2359
and GG799 backgrounds) that have been genetically modified through deletion of one
or more genes. These hosts include deletion of auxotrophic marker genes (e.g. ura3),
genes involved in carbon catabolite repression (e.g. gal80), genes encoding proteases
(e.g. ypsl, pep4, yps7, etc), and genes involved in host protein glycosylation pathways
(e.g. ochl, mnn9 etc).

We are specifically exemption for the following K. lactis host strains:
CBS2359, GG799 and various gene deletions in each host background.

Vectors

NEB utilizes various integrative expression vectors that all derive from a common
ancestor, pGBN1 (Colussi & Taron, 2005). These vectors all contain a common
backbone derived from pBR322 that includes the pMB1 origin and bla ampicillin
resistance gene to permit their “shuttling” through E. coli. Other machinery on these
vectors includes a strong yeast promoter (typically, the K. lactis LAC4 promoter), a
transcription terminator (e.g. the K. lactis LAC4 terminator) and a selection cassette
(e.g. an auxotrophic marker gene, antibiotic resistance gene, or acetamidase gene).
Optional machinery includes a variety of affinity tags, eptitope tags, and secretion leader
peptides that are common to yeast genetics. In each case, an expression vector is
linearized by digestion with unique restriction enzymes prior to its introduction into K.
lactis. This linearization produces two DNA fragments, one that contains the E. coli
machinery (that is discarded) and one that has all of the yeast expression/selection
machinery and that has genome targeting sequence on its ends. This fragment
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efficiently integrates at a unique K. lactis locus (the LAC4 promoter locus) via
homologous recombination.

NEB has created numerous vectors that are variations of pPGBN1. Several are
commercially available and are extensively annotated in GenBank (see Table).

Vector Name GenBank NEB Cat. No. Reference

pKLAC1 AY968582 N3740S Colussi & Taron, 2005
pKLAC2 EU196354 N3742S

pKLMF-EK FJ010196 N3743S Foster et al., 2008
pKLMF-FX FJ010197 N3744S Foster et al., 2008
pKLCF-n HQ214066 N3746S

pKLCF-c HQ236722 N3745S

Additionally, we have created three vectors containing genes encoding reporter proteins
(Gaussia princeps luciferase and the E. coli maltose binding protein [malE]) in pKLAC1
and pKLAC2. These are vectors pKLAC1-Gluc, pKLAC1-malE and pKLAC2-malE,
respectively.

Finally, NEB has a collection of 38 vectors that all derive from the pGBN1 backbone but
have various combinations of common promoters, secretion leaders, affinity tags etc.
These vectors are numbered pGBN1-pGBN38.

We are specifically seeking exemption for the following K. lactis expression vectors:
All pGBN vectors (pGBN1 through pGBN38), pKLAC1, pKLAC2, pKLAC1-malE,
pKLAC2-malE, pKLAC1-Gluc, pKLMF-EK, pKLMF-FX, pKLCF-n, and pKLCF-c.

Additional information from NEB, provided in a September 30, 2010 email: Plasmids
pKLCF-n and pKLCF-c are not yet commercially available. These plasmids are
identical to pKLAC2 with the exception that each has a sequence encoding a chitin
binding domain strategically positioned in the multiple cloning site to permit N- or C-
terminal fusions (e.g. pKLCF-n and pKLCF-c, respectively).
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