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SGC Strategies

« Combining Biological expertise with "High throughput” (parallel)
platform — "Biology driven. Not only technology!”

* Gene families/pathways

— Leverage knowledge of biochemistry
— Leverage knowledge of protein biophysical behavior
— Compare details of structures across family to understand selectivity and specificity

« Quantitative goals (simple metrics)

* Focus on protein production and maintaining a
stable pipeline
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Technologies in the generic process

Expression
screening

Scale-up

Purification

Crystallisation
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Structures, structures, but what else?

We generate large amounts of data that are stored in a LIMS
system: BeeHive

All physical entities get unique IDs of the type "Target name-c001”

All entities are then linked to each other: target — entry clones —
primers — DNA insert — constructs — clones...

All results are stored in the database, yields, concentration etc.

Track the history of experiments and mine the data to get statistical
results

A great interest in this data since it is something quite unique:
Strongly encouraged to publish by our funders
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A paper was published presenting our standard methods and a
guantification of the benefits using our multiconstruct approach:



Multi Construct Approach

« SGC approach: To systematically use multiple
constructs (approximately 10) per targeted domain +
full-length (if feasible).

* Push all constructs as far as possible through the
generic process.
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Domain Boundary Analysis

Low Complexity

Regions

\SEG

Pfam Domains

A

Conserved Domains
Database

HMMER

/Blast
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BiolnfoBank Meta Server (http://bioinfo.pl/meta)

Secondary structure
prediction methods

*PsiPred
*Prof

Seqguence Only Methods
*ESyPred3D

*FFASO3

*GRDB

PDB-Blast

PFAM-Basic & PFAM-Blast

*Superfamily

Threading Methods
*3D-PSSM
*FUGUE2

*INUB
'mGenThreader
«Sam-T02




Domain Boundary Analysis Software Tool

* Incorporates information
from different sequence /
structure analysis tools into

one window :

— Domain databases

— 2:ndary structure prediction
— Low complexity regions

— Structure models

* No strict rules for choice of
start and stop positions,
depends on available
Information.



Small scale expression score
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3: Dominating band

2.

1: Barely visible band
Considered to be clearly
soluble and a good
candidate for scale-up
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production in our standard
process



Quantifying benefits of the multi-construct
approach (~400 targets)

Shortest & Shortest &
All constructs  Full-length All constructs  Full-length
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Fraction of targets with at least one construct:
producing highly soluble protein resulting in well-diffracting crystals

A two-fold increase Iin purifiability , and a
four-fold increase in well-diffracting crystals



Case study; The START-domalin containing
protein 13 (STARD13)
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Influence of construct length on
crystallizability

: 20
e 30 proteins: 3 or more | N=30

15
constructs entered

- » » 10
crystallization trials - 1

Shortest Longest
Intermediate

0

e For an additional 9 (only 2 constructs were tested), 4
structures were solved using the shortest construct

Crystallizability is seemingly independent of
construct length!



Comparing electron densities and construct
boundaries

« All constructs that were truncated beyond what was
visible in the electron density maps were removed

* For 29 targets at least two constructs remained

o Of these 18 structures were solved using the shortest
construct.

> If no overtruncated constructs had been made,
we would have seen a strong propensity for the
shortest construct to be succcessful



What's the conclusion?

* Very hard to know beforehand which will be the minimal
crystallizable unit

* More than one third of the structures were derived from
constructs that were longer than needed (shorter
constructs of theoretically sufficient length failed to
produce well-diffracting crystals)

Success of the multi-construct approach: identification of
several protein constructs to enter crystallization trials



Can protein behaviour be used as a filter?

Gel filtration profiles:

Nearly all structures from
batches with symmetrical
profiles:

But not all:

Also, overtruncated =
constructs are often purified -
with equal behaviour , so they

408

are hard to exclude. -
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Adenylo-Succinate Lyase
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Requirements for a structure

Gel filtration elution profiles for structure determined proteins:
single symmetric peaks, eluted at expected retention volume
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How much work per structure?

Statistics from 64 structures determined by SGC Stockholm

Constructs 15

Large scale 14
expressions

Purifications 12
Protein Batches |13

Crystallisation 37
Expts. (plates)

Mounted Crystals | 30
X-ray analysis 18




Conclusions

Our multi-construct approach increased success-
rate for getting soluble protein, and even more for
getting well-diffracting crystals

Multi-construct approachisa” high output ” strategy.

Different effects seen on all levels ; Expression
levels, solubility, ability to purify, concentrate,
crystallize and form well diffracting crystals.

Difficult to rationally exclude constructs as they
progress through the process. Push as many as
possible to crystallisation.
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Thank you for your attention!

 Clones and Reagents available for solved structures
e Openings for guest students/postdocs
« Website: http://sqc.ki.se/




