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CLAIMS

1. A method for purifying a protein from solution comprising:
(a) afirst chromatography step comprising:
- passing said solution over a first chromatography column;
- eluting a crude protein eluent from the first chromatography
column using a first elution buffer; and
(b) a second chromatography step comprising:
- passing the crude protein eluent obtained at the end of step (a)
over a second chromatography column;
- recovering purified protein from the second chromatography
column using a second elution buffer
wherein each of the buffers comprises Bis Tris.

and wherein the first chromatoaraphy column is an affinity chromatography column.

2. The method of claim 1, wherein each one of the two chromatography steps
comprises:
- passing equilibration buffer over the chromatography column;
- passing the solution or the crude protein eluent over the
chromatography column;
- passing equilibration buffer over the chromatography column;
- optionally passing wash and sanitation buffer over the
chromatography column;
- optionally passing equilibration buffer over the chromatography
column;
- eluting the crude protein eluent or recovering purified protein from
the chromatography column using an elution buffer,

wherein each of the buffers comprises Bis Tris.

3. The method of claim 1 or 2, wherein each of the buffers consists of varying

concentrations of the same chemicals.

4. The method of any one of claims 1 to 3, wherein each of the buffers consists of Bis

Tris, acetic acid, NaCl, and water.
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5. The method of any one of claims 1 to 4, wherein the method for purifying a protein

from solution only comprises two chromatographic steps.

6. The method of any one of claims 1 to 5, wherein orie-6f the chromatography-columins
is—anthe affinity chromatography column,—ars—particulasly whereln  ohe-of ibe

ehromatography columns is a Protein A affinity chromatography column.

7. The method of any one of claims 1 to 6, wherein ¢ne of-the second chromatography

columns is a multi-modal resin chromatography column.

8. The method of any one of claims 1 to 7, wherein step (a) further comprises adjusting
the pH of the crude protein eluent using a Bis Tris solution, particularly wherein step (a)
further comprises adjusting the pH of the crude protein eluent to a value comprised

between 6 and 7 using a Bis Tris solution.

9. The method of any one of claims 1 to 7, wherein the crude protein eluent obtained at
the end of step (a) is directly passed over a second chromatography column, without

undergoing any treatment such as pH adjustment, buffer exchange or dilution.

10. The method of any one of claims 1 to 9, wherein said method comprises the steps
of:
(a) afirst chromatography step comprising:

0] passing equilibration buffer over a first chromatography column;

(ii) passing the solution over the first chromatography column;

iii) passing equilibration buffer over the first chromatography
column;

(iv) passing wash and sanitation buffer over the first chromatography
column;

(v) passing equilibration buffer over the first chromatography column;

(vi) eluting a crude protein eluent from the first chromatography column

using a first elution buffer; and
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(vii) optionally adjusting the pH of the crude protein eluent using a Bis

Tris solution;
and
(b) asecond chromatography step comprising:

(i) passing equilibration buffer over a second chromatography column;

(iiy passing the crude protein eluent from step (a) over the second
chromatography column;

(iii) passing equilibration buffer over the second chromatography
column; and

(iv) recovering purified protein from the second chromatography column

using a second elution buffer.

Yh-The method-of any one ol slaims-1te- 10 ~wherein the-first chromalography-columa

affinity—chramatogranhy—coldinm moye —partistlselv—whersin—ihe—i

shromatography column 8 a Protein A atfinity ehromategrapby solumn,

3 Themelhod-of ey one-of-slaime-tHo-Hwhareinthe-sooend-chromal oo

solumn-s-amultbmodal resin ehromatography eslumn:
13- The method of any one of-claims 1t B, wherein-said methed comprises the steps

{ay—atirst chromatography step comprising:
{—passing equilibration-butfer over a-first chromatogranhy-column:
() pasging the-selution-ever the first chromatography-column;
(i passing-equilibration buffer over the first chrormatography celumn:

i ~3i 393 P S srped iy 7 ¥ 3 N
Gyr-sluting o-crude proteln-slent fremy tha first oh

roraatography-column

~

using o tret elution buffer; and
{vi--aptionally-adiusting the-pH-of the srude-protein-elusnt-using-a Eig

T

sig solution

(b} asesond chromalography sles cemprising

() —passing-eouilibration-bulfer over-a-second-chromalography saluma:

<
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(i} passing-the-crude-prolgin-eluent-from -step-{a) over the second
chrematbgraphy colun

Gl passing eoulibralion bulfer over -the —sesend chromatography
eolur:

- passing wash-and sanilationbulloroverihe second shromatography
Golbmn

vy passing - egquiiibration  bulfer—over ihe - sscend -chromatography

coimn-and
tviy recovenng purified proteln from-the second shromalography column
using-a-sesond cigtion-bulfer

14, The method of any one of claims 1 to 8 and 13, wherein the first ehromategraphy

column is-a rmuli-modal resin-chromatography colump,

15, The method- of-any-one -of -claims 1-16-8,-13-ang -14, wherein -the second
chiromatograpby-—columin-ds—an-athinity--chromalcaraphy colmn—more-paricuiady
wherein the seceng ohromatography-column-is a-Frotein-A affinity ehromatography

SOHIA-

4611. The method of any one of claims 1 to 4510, wherein the protein is an antibody,
more particularly wherein the protein is a monoclonal antibody, even more particularly
wherein the protein is a monoclonal antibody selected from the group consisting of an
antibody that specifically binds to the protofibrillar form of the human -amyloid protein,
an antibody that specifically binds to the bacterial surface polysaccharide poly-N-acetyl
glucosamine (PNAG), and an antibody that specifically binds to the CD38

transmembrane glycoprotein.

47142. The method of any one of claims 1 to 411, further comprising, after step (b), a

step (c) of passing the crude protein eluent over a membrane adsorber.
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4#13. The method of claim 4712, wherein said membrane adsorber is a salt tolerant

interaction chromatography membrane adsorber.

1%14. The method of any one of claims 1 to 4813, further comprising a nanofiltration

step after step (b) or (¢).

2815, The method of claim 4814, further comprising an ultrafiltration and diafiltration

step after the nanofiltration step.

#416. The method of any one of claims 1 to 12 -and 18 o 2815, wherein the first elution
buffer comprises 15 to 25 mM Bis Tris, and 15 to 25 mM NaCl, adjusted to a pH

comprised between 3 and 4 with acetic acid.

elution buffer :
— comprises 15 to 25 mM Bis Tris, and 15 to 25 mM NacCl, adjusted to a pH
comprised between 4 and 5 with acetic acid, or
— comprises 15 to 25 mM Bis Tris, and 150 to 250 mM NacCl, adjusted to a pH

comprised between 8 and 9 with acetic acid.

#3:-+he methed ot any one-of claims- 1o 9-and 13 to 20, wherein the first slution buffer

comprses 15 to-25 mM Bis Tris.- and 15 1025 mM-NaCl ediusted to a pH

sompsad belwaan-4-and-S-with acelic-agid-or
e GOFAPFSES 1610 26l Bis-THe. and 150 10 250 mM-NaCl adiusted o o pH

comprised belween 8 and 8 with acetic asid

24 Themethed ol any one of claims 1 {0 8. 1310 20, and 23, whesin the second slution
buffer comprises 15 126 -mM Bis Tris.- and 16 to 25 mM NaGl adiusied to g pH

comprised between 3 and 4 with geelic acid:
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#6518, The method of any one of claims 2 to 2417, wherein equilibration buffer

comprises 15 to 25 mM Bis Tris, and 15 to 25 mM NaCl, adjusted to a pH comprised

between 7 and 8 with acetic acid.

519, The method of any one of claims 2 to 2518, wherein the wash and sanitation
buffer comprises of 15 to 25 mM Bis Tris, and 0.9 to 1.1 mM NaCl adjusted to a pH

comprised between 7 and 8 with acetic acid.

4220, The method of any one of claims 1 to 28719, wherein the purified protein is

recovered with a yield of at least 85%.

exhibits a purity of at least 95%.

2822. The method of any one of claims 1 to 2821, further comprising the step of

formulating the recovered purified protein into a pharmaceutical composition.

2023. Amethod for preparing buffers suitable for use in the method of any one of claims
1 to 2822, comprising the steps of:

i) creating a solution with a final concentration of 15 to 25 mM Bis Tris and of
15 to 25 mM NaCl;

i) adjusting the pH of the solution to a value comprised between 7 and 8 with
acetic acid;

iii) collecting half of the solution, thereby obtaining an equilibration buffer;

iv) adjusting the pH of the remaining half of solution from step (iii) to a value
comprised between 4 and 5 with acetic acid;

v) collecting half of the solution obtained at step (iv), thereby obtaining an
elution buffer.

vi) adjusting the pH of the remaining half of solution from step (v) to a value
comprised between 3 and 4 with acetic acid, thereby obtaining a further
elution buffer.

vii) collecting half of the equilibration buffer obtained at step (iii) and adding
NaCl to obtain a final NaCl concentration comprised between 0.9 to 1.1 mM,

thereby obtaining a wash and sanitation buffer.
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241, Amethod for preparing buffers suitable for use in the method of any one of claims

i) creating a solution with a final concentration of 15 to 25 mM Bis Tris and of
15 to 25 mM NaCl;

ii) adjusting the pH of the solution to a value comprised between 8 and 9 with
acetic acid,

iii) collecting one fourth of the solution, thereby obtaining an elution buffer;

iv) adjusting the pH of the remaining solution from step (iii) to a value comprised

between 7 and 8 with acetic acid;

V) collecting two third of the solution obtained at step (iv), thereby obtaining an
equilibration buffer.

vi) adjusting the pH of the remaining solution from step (v) to a value comprised
between 3 and 4 with acetic acid, thereby obtaining a further elution buffer.

vii) collecting half of the equilibration buffer obtained at step (v) and adding NaCl
to obtain a final NaCl concentration comprised between 0.9 to 1.1 mM (e.g.
1mM), thereby obtaining a wash and sanitation buffer.

&y -—a--mult-modal - resin— chroimatograshy - solumn- andier—an- -affipity
chromatography colump-such as-a-Protein A column;
and

oy ——allicast-onebulfer comprising orconsistingot Bis Trs acetic-acid-NaGh

andwater:

33: A kit comprising:

fay a multi-modal resin  shromatography column -andfor an  affinity

and
fo3— nshiuclionstor prepanng ol least-one-bulter-comprising-or-consisting-of
Bis Tris; acetic asid: Nakih. and water.

34 Use of a-buffer comprising-or-consisting -of Bis Tris,acetic-acid - NaGl-and-walerfor

surifying-a-protein from solution by-atleast-one-chromatography-step.






