Structural studies of DPP Il
from Caldithrix abyssi

lgor Sablji¢, 21.03.2016.



Why Caldithrix abyssi?

* No structural information on prokaryotic DPP Il

* Crystallisation of DPP Ill from Bactroides
thetaiotaomicron (BtDPP Ill) was not going well

 XtalPred — good score for crystallisation

* Caldithrix abyssi is anaerobic organism
inhabiting deep-sea hydrothermal vents!

* Optimal grow temperature 60 °C

e Different active site?
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entapeptide instead hexapeptide

* Less amino acids between two conserved motives

* Human — 50 amino acides
* Bt — 20 amino acides

* Ca— 24 amino acides

* PhyPa — 25 amino acides
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Preparation of CaDPP IIl with His.-tag

Ava I(158)

Xho 1(158)

Not l(166)

Sty 1(57) Eag I(166)
Bpu1102 I(80) Hind 11l(173)

Sal 1(179)

Sac 1(190)
EcoR 1(192)
BamH 1(198)

Nhe 1(231)
Nde 1(238)
Xba 1(2786)
Bgl 11{342)
SgrA 1(383)
Sph 1(539)
EcoN 1(599)
PfIM 1(646)
ApaB 1(748)

Dra 111(5201)

Sca l(4538)

Pvu l(4428) Miu 1{1064)

Pst 1(4303) Bel l(1078)
BstE 11{1245)
Bmg [(1273)
Bsa l(4119 Apa 1(1275)

Eam1105 1(4058)

- +
PET 21304

BssHII(1475)
EcoR V(1514)
Hpa 1(1570)

AlwN 1(3581)
PshA 1(1909)

PpuM I(2171)
Psp5 11(2171)
BspLU11 1(3165) Bpu10 1(2271)
Sap 1(3049)

Bst1107 1(2936) BspG 1(2691)

Restriction site:
Nde |
Xho |

Plasmid:
pET-21a




Overexpression

e E.coli stain BL21(DE3)RIL*. 1 2 3 4 5
* IPTG induced overexpression 7 ey
« 4 hours, 37 °C, 250 rpm -
-
-
e different IPTG concentrations .
*0.5mM, 0.25 mM, 0.125mM
*longer overexpression e e
* lower temperature 1. LMW standards
. 2. Before inducing with IPTG
* different cells 3. After inducing with IPTG
* ArcticExpress 4. Pellet
5. Lysate



Purification (Graz

* Affinity chromatography (Ni-NTA)
e 20—-300 mM imidazole 123 45678059

—— UV 1_254 Chrom.1:G0S2 _NiNTA_Run_5ml_lgor_11_11_... —— Conc B_Chrom.1:G0S2_NIiNTA_Run_Sml_Igor_11_11_13 —— Fraction_Chrom.1:G082_NiNTA_Run_Sml_lgor_11_11

1. LMW standards

2. Pellet

3. Lysate

4 - 9. Elution fractions
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Size-exclusion chromatography
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lon exchange chromatography (Resource Q
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lon exchange chromatography (Resource Q
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Crystallization (Graz)

e ,Pure protein” ~ 120 uL 14.8 mg/m|

*Screens
* Index
* Morphius

Three hits!
Indeks D7 (0.1 M Bis-Tris pH 6.5; 25% PEG 3,335)
Indeks D9 (0.1 M Tris pH 8.5; 25% PEG 3,335)
Indeks D10 (0.1 M Bis-Tris pH 6.5; 20% PEG 5,000)



Optimization and Scale up

e 24 Well Linbro Plate

* Hanging drop method
* Sitting drop method

* Home-made buffer in reservoir and drop
* Indeks D7, D9 and D10

* Home-made buffer in reservoir and original buffer in
drop

* Indeks D7, D9 and D10



Optimization and Scale up

Original buffer + protein

NaCl — does not change pH
(NH,),SO, —rises pH in drop
Na-acetat — lowers pH in drop

Crystals obtained with (NH,),SO, in reservoir!!!



First data collection

e Elettra Sincrotrone Trieste
e Resolution up to ~ 2.3 A
* Orthorhombic P 2,2,2,
e 0d=51.472 b=90.549 c=132.973
A=1.27 A

* Single-wavelength anomalous dispersion (SAD) of zinc
atom was too weak

* Molecular replacement failed!

* Sequence identity with:
Human 16%
Yeast 14%
BtDPP 11l 19%



Selenomethionine labeled protein
(Graz)

*16 methionine (558 amino acids)

 Four steps of purification
* Affinity chromatography
* MonoQ and MonoS (didn't work well)
* Size exclusion

2 3 4 5 6 7 8 10

2. After Ni-NTA

3. After monoQ

4. After monoS

5-8. After size-exclusion

10. After concentrating the protein

1
e

DL Sy — ' 1. LMW standards
- A

'
.’.Q | |
l

)



Crystallization

* 24 Well Linbro Plate
* Hanging drop method

* Sitting drop method

* Home-made buffer in reservoir and drop
* Indeks D10 (0.1 M Bis-Tris pH 6.5; 20% PEG 5,000)




Data collection

 Elettra Sincrotrone Trieste
* Resolution up to ~ 2.9 A (anomalous data up to 3.6 A)
* Monoclinic P 2,
e g=55.48 b=87.76 c=132.4 (=92.3
* A =0.97930/0.97960 A

The crystal structure was solved using multi-wavelength
anomalous dispersion of selenium atoms



Crystal structure

Active site

* His 379 and His 383; HEISH motif
* Glu 412; EECKAD motif

e Zinc tetrahedral coordination



Crystal structure

Bacteroides
thetaiotaomicron Caldithrix abyssi

737 558

amino acid amino acid amino acid



Alignments

e BtDPP Il and CaDPP lll

Lower structural domain

e Between 126-166 and last 40 amino acid
are missing in CaDPP Il




Alignments

e Human DPP Ill and CaDPP llI

Upper structural domain

* Loop between two zinc binding motives




hank you for your attention!



