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What is Human Growth Hormone
(hGH )?

Protein for pharmaceutical interest

191 Amino Acids
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Alpha-helixes mostly

Study stability in different environments
Use neutron scattering
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Small Angle Neutron Scattering

2D neutron
detector

average structure factor: Sample 4 bean
L
incident beam
N oo B d~2/0
(@) =3 (Ap) Vi P(a)S(a) 1nm-1pm

Q=(41/A)sin(6/2)

Hard sphere fitting: estimate
Interaction peak

2
P(q) — ‘ F (q)‘ 5: [Lysozyme, 100 mg/ml, OM NaCl, frozen
depends on particle shape

where

I(a)

Empirical Formula

0.1
9]

q = 2n/d
d~28A




Cross Section (in Barns)
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Neutron Scattering

Scattering Cross Sections

hydrogen

deuterium nitrogen carbon

oxygen



Working at IBBR and BL?




The Process

» Making a plasmid
* Grow cells

» Express the protein

e Lysing the cells
> Unfolding and Refolding

e Purifying protein



Making the Plasmid

*Gh2 gene
2.1 kb

*Replicates at single position
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Cell Growth

Inoculate 50 mL LB 50 pL Ampicillin (AMP) and 100
uL Chloramphenical media with 200 pL E. Coli cells
eLet cells grow to an OD of roughly 3 and inoculate in

larger 1.5 L of LB
*Why 3?




Spectrophotometry

o Optical Density 0D = —log—




LB growth curves

100 mL LB
OD growth 6/14 inoculated
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OD Standardization

Left Induction Curve 6-15
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Protein Expression

PTG PTG
* Isopropyl B-D-1- CHz OH CH3
thiogalactopyranoside O Q E_!:HCH3

* Viral promoter that allows for

expression of genes il
* Not metabolized by cell OH
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IPTG Induction

Protein Concentrations

H Series|
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0

50pM Samplel  Sample2  Sample3  Sample4  Sample5  Sampleé
Sample name
50 50 uM IPTG concentration Samplel Normal M9 media
UM Sample2 | M9 media + 2X Glucose
A .I MM IPTG concentration Sample3 M9 media + 2X Thiamine
mM Sample4 M9 media +2X Glucose + 2X Thiamine
I | mM IPTG concentration Sample5 | M9 media + 3X Glucose
mM Sample6 | M9 media + 5X Glucose




Protein Purification

e Cell lyse
> Sonication
° French Press
- Chemical Lysing
» Unfolding/ Refolding
° High urea and cysteine

> Low urea and more cysteine



Protein Purification-|

e B-Per

> Bacterial Protein Extraction Reagents
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Protein Purification-2

Different chromatography columns

lon exchange column (IEX)
Hydrophobic column (HIC)

i .. Protein purification and characterization — column chromatography .- i
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Characterization

SDS-PAGE

Electrode &

Samples
'Separates proteins Well

by molecular
weight Liiviiae -~
: : fra gmef:tﬂ\\ <A l Buffor
*Applies negative 9 S, - & P
-
charge to each - =
. = -~ [ - Bz Exm | L~ GEI
protein by mass. ™ W ™ T
. Smaller | - e Y Electrode
*Tracking dye fragments A = wma - ™
1
added. P40 R ) |
Plastic Ih ] = - Eﬁ“
frame ' | ! /“




Where the protein is!?

- 1: LB/ Bper/s

2: LB/ B-per/p

3: M

4: Enriched /B-per/s
5: Enriched /B-per/p

7: hGH 0.25mg/ml
8: hGH 0.5 mg/ml
9: hGH 1 mg/ml
10: hGH 2 mg/ml




M9 Optimization

e Be able to have labeled protein for neutron
scattering

» Slower growth rates than other media

e Contains:
Na,HPO,
KH,PO, To enrich:

NaCl *| % Thiamine hydrochloride
NH,Cl *|.38 mg/ml FeCl,

IM MgSO,
IM CaCl,
20% Glucose
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Growth

M9 OD Growth
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OD-1 Normal M9 media

OD-2 M9 media + 2X Glucose

OD-3 M9 media + 4X Glucose

OD-4 M9 media +2X Glucose+ 2X Vitamins

Inoculated 50 ml M9 with 10 ml LB



Protein Expression

Protein Concentration
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Samplel

Normal M9 media

Sample2

M9 media + 2X Glucose

Sample3

M9 media + 4X Glucose

Sampled

M9 media +2X Glucose + 2X Vitamins




Samplel

Normal M9 media

. S le2
M9 media |

M9 media + 2X Glucose

Sample3

M9 media + 4X Glucose

Sample4

M9 media +2X Glucose + 2X Vitamins

: hGH 1.3 mg/ml |
: M

: 1-Bper/P

: 2-Bper/P

: 3-Bper/P

: 4-Bper/P

: 1-Bper/s

: 2-Bper/s

: 3-Bper/s

10: 4-Bper/s
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Conc. (mg/ml)

Where the protein is

And which media to choose!

|1 M9 media +2X

OO S i
N oo 0 — M N O
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o

Glucose+ 2X
vitamins+2.5% glycerol

2| M9 media+ different
Inoculants

41 M9 media+2X
Glucose+ 2X vitamins

Protein Concentration

I's Ip 2s 2p 4s 4p

Sample

1 2 4|1

Supernatant

pellet

2 4| M |hGH

| Marker | purified hGH
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Further Research

* Use of D,O for growth and optimization
» Continued optimization

* Protein decay improvements

* SANS of hGH and d-hGH in different
pharmaceutical relevant formulations
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IXC (1)

olding (2 day old)

Pooled B8-B12










HIC (2)

555555711Q--e1>|umn (after 3 days)
|

5555559;5Std/'§) .3 mg/ml
0.6 mg/ml

e Pooled B8-B12




	Growth and Purification of Human Growth Hormone
	Presenter Info:
	What is Human Growth Hormone (hGH )?
	Small Angle Neutron Scattering
	Neutron Scattering
	Working at IBBR and BL2
	The Process
	Making the Plasmid
	Cell Growth
	Spectrophotometry
	LB growth curves
	OD Standardization
	Protein Expression
	IPTG Induction
	Protein Purification
	Protein Purification-1
	Protein Purification-2
	Characterization
	Where the protein is?
	M9 Optimization
	Growth
	Protein Expression
	M9 media
	Where the protein is�And which media to choose!
	Further Research
	Acknowledgements
	IXC (1)
	IXC (2)
	HIC (1)
	HIC (2)

