METHOD OF PURI FYI NG APOLI POPROTEIN A-1 FIELD OF THE'

I NVENTI ON The present invention relates to protein
preparation, and especially the preparation of apoA-1
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solution to obtain pure apoA-1 protein. This nethod
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DETAI LED DESCRI PTION OF THE DRAWNGS Fig. 1 is a flow
chart show ng the production process of apoA-1 from
plasma fraction V. Fig. 2 shows the elution process
of the first ion exchange chromatography in Exanple 1.
Fig. 3 shows the SDS-PACE el ectrophoresis result of
the sanple taken in the first ion exchange

chromat ography in Exanple 1. 2 Fig. :4 shows the

SDAVRASEOT BLE IVYPNTEN S result of the sanple taken in

t he second i on exchange chromatography in Exanple 1.
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npl e taken in Exa . Fig. 6 shows SDS- PAGE
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process of apoA-1 fromplasma fraction IV.
according to the present invention, apoA-1 is purified by two anion exchange columns,
using two different elution profiles.

The present invention provides a method of purifying apolipoprotein A-1,
including the following steps: a) plasma fraction IV (acquired by the Cohn Ethanol
Fractionation method) is mixed with a 1-8 M urea solution, forming a fraction IV
pretreatment solution; b) the pretreatment solution acquired in step a is loaded to a first
anion chromatography column, and then eluted by a 1-8 M urea solution to obtain
apoA-1 protein; ¢) apoA-1 protein solution from step b is loaded in a second anion
chromatography column, and then eluted by 0-1 M urea solution to obtain pure apoA-1
protein. This method has advantages such as high yield, low cost, and suitability for
industrial production. Besides, this method uses plasma fraction IV as its raw material,
thereby making full use of plasma resources.

The pure apoA-1 acquired in this invention is promising for applications in

atherosclerosis  treatment, anti-inflammation treatment, antitoxin treatment,

liver-targeting drugs, etc.

DETAILED DESCRIPTION OF THE DRAWINGS
Fig. 1 is a flow chart showing the production process of apoA-1 from plasma fraction

Iv.

Fig. 2 shows the elution process of the first ion exchange chromatography in Example

1.
Fig. 3 shows the SDS-PAGE electrophoresis result of the sample taken in the first 1on

exchange chromatography in Example 1.



(11 plasma fraction |V pretreatnment The fraction
IV described is acquired by the Cohn Ethano
Fractionation nmethod (Cohn, E. J.; Strong, L.E.

Huges, WL.; et al., Preparation and properties of
serum and plasma proteins IV. A systemfor the
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Figthshgma §358a%3$ RPCrapBeRstin LR thessarr@i;eta%%nav g?t?mmﬁél

0 nt r aty the urea s 1- [
B2 TN ARSI hdfelih RRUES S et Moty ELERAGHY
the fraction IV and the urea is 1:30-300, preferably
1: 90- 240, and nore preferably 1:150-210. A buffer
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&gpé?h, I n anot her exanple, the pretreatnent
solution is centrifuged to renove sedi nents, and then
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the solution is | oaded onto the anion exchange col um
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In the second step, a buffer with high conductivity is
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and then filtered. The centrifuge speed is 6,000-10,000 rpm, preferably 8,000 rpm, and

the pore size of the filtration membrane is 0.2—0.6 © m, preferably 0.45 ¢ m.

(2) The first DEAE anion exchange chromatography
The solution obtained in step (1) is loaded to a DEAE (Diethylamino Ethanol)
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The eluent that elutes inpurities contains 0-1 M urea,;
O Mis preferred. The conductivity is 4.5- 100 ns/cm
Salts in the eluent may include, but are not limted
to, NaCl, KCl, MyCl2 and CaCl2. NaCl is preferred.

A buffer usually used in this field is chosen: Tris
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Tris buffer. Thé buffer pHis 7.2-8.5, preferably
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conductivity and then | oaded onto a second DEAE
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The column flow rate of the fraction pretreatment solution obtained in step 1 is
0.5-1.5 ml/min, preferably 0.8-1.2 ml/min. The volume ratio of fraction IV and the
column is 1:5-50, preferably 1:15-40, and more preferably 1:20-30.

(3) The second DEAE anion exchange chromatography

The apoA-1 solution acquired in the first DEAE anion exchange chromatography
step, containing apoA-1, urea and a slight amount of impurities, is diluted by water to a
lower conductivity and then loaded onto a second DEAE column.

The protein is combined on the second DEAE column, and the urea remains in the
solution and is eliminated as flow-through. Then, the protein is eluted by two elution

steps. In the first step, a buffer with relatively low conductivity is used to elute the



In anot her exanple, after apoA-1 and a slight anount
of inpurities are conbined on the second DEAE col um,
a conductivity gradient of 3 ns/cmimn is applied to
elute the protein. The conductivity of the el uent
rises froml to 100 ns/cm Pure apoA-1 is eluted at a

duct i i e . |
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condi tioning, adjusting the solution to an appropriate
pH Ehrropdustizitnoftbncluent that ¢lutes theepoA-fids 50-100 ms/cm, preferably
ultra-filtration, .a MIl]lipore PES ultra-filtration
Helamae swaners Pirsrelt PP s Ch0-L M P T3 eKshi theluent,
L.t i ng..t ' ' rkKi
and %% 1S ;ggfex\%)d'. kg &E? 1%&%8%1351%{/ ‘ﬁxciu?iﬁ,ébgg %rgglgﬁ llfrt[;]l?ed\[é@

|
pressur 'S un zer d ggﬁlcé’

MES! mz.tﬁé@ﬁs%ﬂ'efe%@.m ly used in this field,
i ncluding, but not Iimted to, hydroxypropyl
c el Inunotker, examglepafiep nmpy 1 andes sjghcahdunt oBimpusitiel amrwombined

cellulose glycolate, sucrose, sorbierite, etc. A
mﬁw@ndaﬁgﬁécm@aomamwwm pEhing/gmAip s appligdo elute

his field is used: .the, product. is. frozen below -3 .
theprongin Th perme i or g p RPOOSE ok iy SRCRY SRS B b i

- i A i i s about -55t
ol B cp i TR AR D G B0 b o, 2 per at ur

i s AdGffanesubing utddma this fDist chbbenl Quik Duffer, phdspkate buffer or
chr omat ography colums used in this invention may be
HIFRES b grafironiy Tris beflranThabudloppH sl 7.5 prefprablic] 45, mors
t he chromat ography nedia may be QAE (quaternary am ne)
PEHEBRIXE Sani on exchange chromat ogr aphy medi a,

pr efn%ﬁ@%%nt%%ﬁmt processing methods are also provided to process the pure

apoA-1 solution acquired in step (3). The methods include an ultra-filtration step, a
stabilizer adding step, and a lyophilization step. Freeze dried apoA-1 is ultimately
acquired after post processing steps.

Ultra-filtration, which is frequently applied in this field, is used for apoA-1
solution conditioning, adjusting the solution to an appropriate pH and protein

concentration. For the ultra-filtration, a Millipore PES ultra-filtration membrane with a
molecular weight cutoff of 5000 is used, the working temperature is 4°C, and the

working pressure is under 0.3 Mpa.
The stabilizer added is from among those frequently used in this field, including,

but not limited to, hydroxypropyl! cellulose, hydroxypropyl methylcellulose, sodium



The invention is further illustrated in detail in the
foll ow ng exanples. It should be understood that these
exanpl es are used to explain the invention but not to
limt the scope of the invention. For those
experiments in the follow ng exanples, if a condition
Eetulbel oiSBREE s, LbiBERI, L hat the condi tion is
routi neé”or advise y the manufacturer. Unless
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t hose generally understood by the technician of

rdi nary ski in thi.s field.. EXANPLE 1 0A-1.
BlseRpick e te cold igha ahanf 1551, SAAHeps R TR g s
g plasma fraction IV, two 5 nl DEAE ani on exchange
ewpenatuse is #0 Cnan@Ehd-drat ishbeutd) hoasd purificati on and
conductivity determ nation equi pnent, nanmely, an AKTA
EXPU.‘ERERoﬂn@BgJ(af)h)O coltimdHesad ihthdy yentipd mayl teesfiron hmang those
|V pretreatnent O. of fraction IV is dissolved in
fromertly wppliedbinf ffé% f(egirl apd gthe ¢hyomatpgraphiys mgdidemay et RAE

ol.ution untj |l nd. concentrati on reache
Gy o iph <rh Bt PO Pra e flafaéaably
%E , 000 rpmto renove sedinent, then filtrated by a

p.mfilter. (2) The first DEAE ani on exchange

chr ThBin0&HtdR iy fufthéd iNGdiraldEArd& 4l inthe fodloetg dxtnhplaé eld shnld
Tris buffer (pH 7.8) containing 6 nollL
oindtristond fhabiiresstespmpples arg wsed @Mlmﬁtm‘teh@om&otd@ limgtrthe
at a flowrate of 1 m/mn. Tris buffer

%M&q ipyqnjiony Fpr those eyperimens 1 the @Ho\i’@ﬂ&éﬁmﬂﬁ% }f“aﬁ%c%m@

sed to te t e columm
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méis%&&ﬁégzcmea hhepH]Js xﬁentﬁﬂéii wémm@%h@yﬁhbyl t i es of
.3 nms/cm 5.4 ns/cm 6.7 ns/cm and 59.2 ns/cm

r esperts defingd othewvises € definiéibng & thé) eclratal on sciarific ttdrens are
inmpurities are eluted. The elution process and
thews-gemecillyendensioop hip e dechniciag of ewlirapeskilhinibis figldri gs. 2
and 3, respectively. The x-coordinate in Fig. 2 is the
el ute volune in the chromat ography process, and the

ExﬁﬂﬁﬁﬁhnﬁbﬁAhﬁmEE%mREOtein concentration in the

erute. ers 1 to 9 indicate the spots where the
S anplheestarﬁng ﬁiﬁ&ﬁals Tifceuc&aﬁp | geplasindlfictioniiviest oy mEDEARALHon
el ectrophoresis in Fig. 3. The arrow shows the

qpolAnge opplafing HEomp &% 1H?31|1tb@3é¢)n and3 purffieatige centld comagtivity

ni on exchange chronat o
ciaetermlnnatelon equp ent, namely, an%lgplb fV:XPLORER 100 (from GE Healthcare).

(1) plasma fraction IV pretreatment

0.2 g of fraction IV is dissolved in 100 ml Tris buffer (pH 7.8, 4°C). Urea is added

to the solution until the end concentration reaches 6 mol/L and is mixed thoroughly. The
solution is centrifuged at 8,000 rpm to remove sediment, then filtrated by a 0.45 ym
filter. ‘
- (2) The first DEAE anion exchange chromatography
A first DEAE column is equilibrated by Tris buffer (pH 7.8) containing 6 mol/L



The apoA-1 eluted in step (2) (pH 7.8, conductivity
3.5 ns/cm, containing apoA-1, urea and slight anount
of inmpurities, is diluted with water by 5 fold and
| oaded into the second DEAE colum at a flow rate of
10 m/mn. ApoA-1 and a slight amount of inpurities

aLe SRIRNRE fith 8PS BhdRd oﬁi%C{héJDE%Er&)ﬂﬁM‘ﬁ a' flovh P of 1

sol'ution and'is renbved as flowt hrough. Tris

MUnirer To Buftet {pHI7 Sacdndirttifitd 3. 5casiehiy vith iatuyealchndentraticigf 6
is used to elute the colum, and the inpurities are
WbVl isarsesiitp clutesthe edlumm. Aptierh is dlyteds Thefetused viplunirois 20 . @aur

s s Bty i B Zetiop i conduidtiog i Ehagsr, 3
SLERLE 93@%6@@439&& SOTRGEMVEY ﬂp%f%ofu&%and the

acquir

Rfpatifésaré elutehem@élumh ﬁrbé&éé {006 PA GIEU 1 écrBplebiési @ sillfl Qre
| oadi ng process. The sanple 2 is the protein mark. The

shawhér Eig8 2tand3, resptictedle Thee-aanjihate mdig. €cis et efiue volgme in
the first elution process, which mainly consists of
mﬁﬁhrpmoe@phym@cmmr@e B-opgsdingteiis aiedaa@témtqqece%#mnem the

GiienToF Bt 8 4naguS e B Th 48 ahalRas Bien o Nyrupiede
&Yerr'i_’unfeg Ibg rlﬂ%@@ Efgakﬁh&eél i 1% U eﬂlebay‘ro%psht)% the p-gglﬁon of

arrow sh position o 1 protein.

thoafvall Protdih.i cation The 0.2 g of plasma fract| on IV
and the equi pnent are the same as those in 7 Exanple
1. (@Hﬁhepbmwlﬂsﬁ%@t@mcmﬁgpplgpmefagwehbt The 0.2 g of

fraction |V is dissolv [ o0onm, Tr.i.s ffer H 7,8,
4c> o e oo b héﬂ@ S EPBHEHY P HEBh Fontiniig
, [
GBREENER T o] SRERET RpfFRe i ANEed 0 PREY Bd g gy
ihdThd RcdrAMBAE I:chﬁnﬁ el ﬁmmte@mdo tolyBitn. fA;LdA-ﬁEu@ﬁa $hghtamount
0.45/2mfilter. (2) The first DEAF anion exchange
ahimpumties grapdybined ol e dolunst, aDEAEaceinaims it ghe solution and is

equi | | brated by Tris buffer (pH7.8) containing 1 moUL
rgmayed ay Wsthoﬂ}glﬂon from step (1) is |oaded onto the

but T B 58 Beblaitr b G D ] Bk e e
Sofiitnf '3}1({ ﬁfe'lﬂl uﬁtﬁes ]araﬂghl/e{} offShd! §<ﬁ9mﬁ OT}%'nU'h@s Blﬁ?er GRfhi rea

ApoA-1 1s el ute volume iIs . Tris
(pHf7S f:or(dphhv?ty&i2519s/<2n)ﬁ§ﬁ§éﬂtd ehBp &ﬁfchﬁinya)ndl apoAiddsleltted off.

elute the colum, and the inpurities are el uted.

The SDS-PAGE electrophore51s results show that pure apoA-1 is acquired in this
step (Fig. 4). The sample 1 is the protein in the column flow-though solution during the
loading process. The sample 2 is the protein mark. The numbers 3 to 5 indicate the
sample collected during the first elution process, which mainly consists of impurities.
The numbers 6 to 10 indicate the sample collected during the second elution process,

which mainly consists of apoA-1. Samples 6 and 7 are diluted by 5 fold, and sample 8

is diluted by 10 fold. The arrow shows the position of apoA-1 protein.

EXAMPLE 2 ApoA-1 Purification

The 0.2 g of plasma fraction IV and the equipment are the same as those in

7



(3) The second DEAF ani on exchange chromat ography

The procedures are the sane as in Exanple 1. The

purification results are shown in Fig. 5. Sanple 1 is

t he supematant of plasma fraction Wafter the

pretreatment process. Sanples 4 to 8 are apoA-|

EQlificied in the purification process. Sanple 10 is

the inmpurities collected during the purification

pr o@gphasmd hisctioh TV preddamint he position of apoA-1

protein. EXAMPLE 3 ApoA-1 Purification The 0.2 g of

pl agAR0Lrgastifiaeion/ WaRAidsbiRe©MUIODAE THs Bifter (B1€ 7338%€ ) ABrea is

those in Exanple I. (1) plasnma fraction IV

&fd@& teRE SBMon il the?end cQﬁceﬁﬁﬁi‘éh rQidnds6 hvdi 28 %evé%ﬂxtlbﬂ is
00 M Tris buffer (pH 7.8, 4C). Urea is added to the

mﬁded tHoeoughily! THe sbldoeis dertifugehdt 800 ayin foaambesthesedirhéntt and

and the solution is m xed thoroughly. The solution is

themnfiltiafed §Ed O 18, (0G0 rpmto remove the sedinent and

(D) i Ak e R (o ok
co ¥IRALERERHL L SR PRI O el o

wréa. | TRA6MtiONErem ke (DEAbadwdloditthetirsEDEAB Wb ludinet Hflovk rate of
m/mn. Tris buffer (pH 7.8, conductivity 3.5 nms/cm

Wini/miig Trisrbudiee@H "S&wsedjlcuutse} §ims/cot) evithal wreanconggntrAtian ¢fd

eluted. The elute volune is 20 nm.. Tris buffer é(ﬁ
mold. lseléworaeww?yo s@nzAﬁ%ﬂrﬁ elpted, Thejelpts valumeds 2l Tris

qﬂ%&k{@nl' 0’ 2 Xc%m épec 1vel¥e;):§ useg to ?#ﬁt ecofu%)n Trbethes %:p%px ies

are eluted.

(3) The second DEAE anion exchange chromatography

The procedures are the same as in Example 1. The purification results are shown in
Fig. 5. Sample 1 is the supernatant of plasma fraction IV after the pretreatment process.
Samples 4 to 8 are apoA-1 collected in the purification process. Sample 10 is the
impurities collected during the purification process. The arrow shows the position of

apoA-1 protein.

EXAMPLE 3 ApoA-1 Purification
The 0.2 g of plasma fraction IV and the equipment are the same as those in Example 1.

(1) plasma fraction IV pretreatment
The 0.2 g of fraction IV is dissolved in 100 ml Tris buffer (pH 7.8, 4°C). Urea s

added to the solution until the end concentration reaches 6 mol/L, and the solution is
mixed thoroughly. The solution is centrifuged at 8,000 rpm to remove the sediment and
then filtrated by the 0.45um filter.

(2) The first DEAE anion exchange chromatography

The first DEAE column is equilibrated by Tris buffer (pH 7.8) containing 8 mol/L

8



The procedures are the sane as in Exanple |I. The
purification results are shown in Fig. 7. EXAMPLE 4
ApoA-1 Pilot Scale Purification The starting materials

i nclude: 60g of plasma fraction IV, two 1500 m ion )
exchange col ums (from Shanghai Eta Chromat ography

M PREMutfon TRA fE1) Wbaded BhRhEDERRNI KA a¥ow rate of 1
nanel y, DEAF SepharosSe FF (from Gt Heal thcare), a punp
mbithira T bdfferdpH 018, (dnidactivBia sghadm) it mohuestueg) ta pliye
Equi pment Corporation), and conductivity deternination
g @pgn@ntépwr}ss ylutesly BherauexphoreRr 200l ( T bude (pH 7.8,

Heal t h I f ti |V t t. t 60

SRR R ST sy P BB Ptk e 8 B, i ¢ I trpfioids,
40).. ' ; ' il th d
coL(g)elrl]J{m?%tc é@nﬁgggc %lge%éﬂrgrntﬁ%% Hbﬁgn@r#ﬂgl soIt u? [ gg is

M X@He poddard Ateythe Saditidsiid BeRmhbIAl. ThePUA R FRuALHD VIR wWn
the sedinent, and then filtrated by the 0.45 Arn
ihikig.€r. (2) The first DEAE ani on exchange

chr omat ogr aphy A first DEAF columm is equilibrated
by Tris buffer (pH 7.8) containing 6 nol/L urea. The

| ugi f t D ded onto the DEAF colt=
XA AR PR U fer (ph 7. 6.
I e ' | ) e : ;
F%gjn S éufélg{gbﬁtﬂgmélldgtg'e thocg\eﬁcl:atcs){I]lﬁEfrrrna.bltti ApoA-1 i's ;rﬁif}'to g ).(&%?1%

lunimdfival Skdgghs Jiblha Chidnsatdiddph@Equipthent 8ooperaration), anion
conductivity 80.3 ns/cm) is used to elute the colum,
explpngé mefigpuanely, dXE /A Sepdlarose dF (fran GihHealthcana)d apEA®P and a

i on exchan chr opat og hy The apoA-1 eluted in
@‘?é‘gteﬁt"( gEP“? ?“g’ahgg}é‘tai {?&'?’Tat@.gfﬁp%ﬁﬂwwe‘&toﬁt‘a‘?rﬁ?%@’ and
. : i aht i g '
%ﬁ%tneéy c\}\?t%@%\?\%tgg?q@{}ﬂ]gﬂfnoi g 3&%@3‘3 e o(?#%ﬁt% %%tﬁsom GE
BReRAE)DEAE colum at a flow rate of 10 m/mn. The
apoA-1 and a slight anount of inpurities are conbined
t o (1 )h@asnod fimetion Bhpretreatmentenai ns in the solution and is

el imnated as fl owthrough.
60g fraction IV is dissolved in 100ml Tris buffer (pH 7.8, 4°C). Urea is added to

the solution until the end concentration reaches 6 mol/L, and the solution is mixed
thoroughly, centrifuged at 8,000 rpm io remove the sediment, and then filtrated by the
0.45 pm filter.

(2) The first DEAE anion exchange chromatography

A first DEAE column is equilibrated by Tris buffer (pH 7.8) containing 6 mol/L
urea. The solution from step (1) is loaded onto the DEAE column at a flow rate of 10
ml/min. Tris buffer (pH 7.8, conductivity 3.7 ms/cm) with a urea concentration of 6
mol/L is used to elute the column. ApoA-1 is eluted. The eluted volume is 10L. Tris
buffer (pH 7.8, conductivity 80.3 ms/cm) is used to elute the column, and the impurities
are eluted.

(3) The second DEAE anion exchange chromatography

The apoA-1 eluted in step 2 (pH 7.8, conductivity 3.7 ms/cm), containing apoA-1,



Tris buffer without urea (pH 7.8, conductivity 12.2
nms/cn) is used to elute the colum, and the inpurities
are eluted off the columm. Then, Tris buffer w thout
urea (pH 7.8, conductivity 50.4 ns/cm is used to
elute the columm, and apoA-1 is eluted off. The

- r‘ o 3
R B o o, B Rl R A 5 ol lodeBontd
detord PEAPtoltfAkEs 6v0 EASSE. 1 0mAMEL Eh®apdp0 Aarld FVligh€intbunt of
Det er m nati on The apoA-1 protein purified in
imparifisearg. dombihed go rthaigolutvy, amd ayee Acthaing im uho selutiint gnd is
deternjnation kit from Shanghai SUN Bi otech Co. LTD.
elignigated 35logthrqugkd protein is added to 1 ml of apoA 1
anti t hen, i b ; f 15 mnut es,
At ST DU O DD e L B Pl Pz b oLl e
ROHET, R &6 imbliGrids B8 /ihied S1TAMY Edhahn, [THes, T udfeP witBout urea
apoA-1. EXAMPLE 6 ApoA-1 Protein Determnation
(bEi7c8y caridectivity[50.d ntkési)ris useditol chut&Etha ogilien Sand tipeA -a foodstdd off.
proteins from Exanples 2 and 3, respectively, and the

apoReSINY-BAGE slectrenkoresia rshlées are showndeFigcel- ebhetygsulthghow that
apoA-1 jmunoturbity. determ nation kit from Shanghai
REER Do} SORCYE SEa36d § AU AREERES ar e obt ai ned.

It will further be appreciated by those skilled in the
art and it is contenplated that variations to the

enbeXAVEIESS iAgoast Pak@siDakenidasar i bed herein may be
made w t hout departing fromthe spirit and scope of

t h&hpr gwdnt pretvenpimied Acdxaoplegll yis dé¢terimgnddn by nahe dpoA-1
.that the foregoing description is illustrative only,

iRy dgemiigatiqnikitfram §€6&§@1§PNW@@W@M% will be
.determ ned, by the appended clains. CLAINMS 1. A nethod
of 1Béliof prrHFd RFRSER Poidrsteil il AF 4poA-d ARiseih gnd then incubated

at37°C for 15 minutes. After incubation, the solution is detected by 505 nm absorbency.

The results show that this protein is apoA-1.

EXAMPLE 6 ApoA-1 Protein Determination

Using the method described in Example 5, the apoA-1 proteins from Examples 2
and 3, réspectively, and the apoA-1 protein from Example 4 are detected by the apoA-1
immunoturbity determination kit from Shanghai SUN Biotech Co. LTD.

Similar results are obtained.

It will further be appreciated by those skilled in the art and it is contemplated
that variations to the embodiments illustrated and described herein may be made
without departing from the spirit and scope of the present invention. Accordingly, it is
intended that the foregoing description is illustrative only, and the true spirit and scope

of the invention will be determined by the appended claims.
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a) mxing plasma fraction IV with a solution of 1-8 M
urea, formng a fraction |V pretreatnent sol ution;

b) loading the pretreatnment solution acquired in step
a) to a first anion chromatography colum, and then
eluting with a buffer I conprising 1-8 Murea having a
copgustivity of 1-4 ns/cmto obtain an eluent | that

mai nly contains apoA-1 protein; c) | oadi ng el uent
L1 0A methed ofi puréfifing Apdlipoproedinglagdmyprizalgumm, fir st
eluting with a buffer 11, having a conductivity of

1- 18 mising plasmp drastiondV witha solgioniof b-82M haf forminigja, fraction IV
havi r&% a conductivity of 30-100 ms/cm to obtain pure
BSERempen sglilon: - 2 The nethod of claim 1, wherein the
pl L£ach] [.S.: O i ned. b ] h h .
P! A3 Rab R0k bl SRSl B A9 PRk i
M&hﬁbg’ra&? doftimnl, hnd th&d d1etes vithh ey R@mpﬁsin{ ng Meteh fshing
of clarm 1, wherein buffer Ill includes 0-1 Murea. 5.
Ttmdnaivitpdf b# nod/am m dbtainvreclednn I thaemainlyasootains epd A-a tpradein;
in steps a) and b) is 3-SM 6. The nethod of claiml1l,
whe? deadingiedent g acssernd ppion chigmatography pelumy, fsiclyingivgth a

- ... Th h l.aim1, in.the.
St P B  55h 00 bl o vt

R y : . . th
léégp}%%%h&dchylt)%f j@uf(fo%s/énlln,ltb i§bSth é}_ﬁlgs%(r}é;ﬂcprlﬁ%gx Tﬁe

uctivity ‘of buffer | 7
met hod of claiml, wherein the conductivity of buffer
| is 2.5-3.6 ns/cm the conductivity of buffer Il is

3. [Ehermpgtlad ofplpimt | avhersitdihe plaging yraerionblyt fs ebtajriefl biyghe Cohn
%O-9ﬁﬁn5/cnn gﬁ The met hod of claim 1, wherein each
banghirasionatiog mefi9donmt ogr aphy col um is one of 1) a
strong ani on ion exchange chromat ography col um and 2)
a weak ani on ion exchange chromat ography col um. .

3. The method of claim 1, wherein buffer II includes 0-1 M urea.

4. The method of claim 1, wherein buffer III includes 0-1 M urea.

5. The method of claim 1, wherein the urea concentration in steps a) and b) is 3-8 M.
6. The method of claim 1, wherein the urea concentration in steps a) and b) is 5-7 M.
7. The method of claim 1, wherein the conductivity of buffer I is 2-4 ms/cm, the
conductivity of buffer II is 7-15 ms/cm, and the conductivity of buffer IIl is 70-95
ms/cm.

8. The method of claim 1, wherein the conductivity of buffer I is 2.5-3.6 ms/cm, the
conductivity of buffer II is 9-12 ms/cm, and the conductivity of buffer III is 80-90

ms/cm.
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10. The nmethod of claim 1, wherein each anion
chromat ography columm is one of 1) a QAE ion exchange
colum and 2) a DEAE ion exchange colum. 11. The

met hod of claim11l, wherein the nass ratio of fraction
IVin step 1 and urea is 1:30-300. 12. The nethod of

| ai ot o . .
9 LRl BEYSHE R ol PSS S Ap R, Bl

oMe@Ff &) 4stiohg ani®us idon leRétiafgedhrdmASdrapd) c¥iimnSihe R) alwedkGnioh §6h
is 1:150-210. 14. The nethod of claim1, wherein the
dxolidnge shramatography cafmst eps b) and c) contain at | east
one salt selected fromthe group consisting of NaCl,
KCl, MgCl2 and CaCl2. 15. The nethod of claim1,

i Ut i .
SRRk By i, § PR Ao aprbinoPlap) i 1961
ORE VG cRInGP Soldhn 8A¢2)W DEAR §orf dx@kdnb@Eolhn{n P €t r eat ment
solution is centrifuged to renove sedi nents, and then
filtrated. 17. The nethod of claim 16, wherein the
fraction |V pretreatnment solution is centrifuged at a
4 pEgimethogoDdgm b vooEin thamagheatip of fraciioadV iR stap 4 and urea is
;%J&*ﬁtion menbrane having a pore size of 0.2-0.6 urn
187 e method of claim1, wherein, between steps b)
and c), nost inpurities are eluted by a buffer IV
having a conductivity of 4.5-70 s/cm 19. The net hod

10f Tid Akthvd 8f clMBRET, &vHarddiht @iasd Mti6 0NFradtids T0-d stbp Uafd@urea is
1:90-240.

13. The method of claim 1, wherein the mass ratio of fraction IV in step 1 and urea is

1:150-210.

14. The method of claim 1, wherein the buffers I, II, III of steps b) and c) contain at least

one salt selected from the group consisting of NaCl, KCl1, MgCl, and CaCl,.

15. The method of claim 1, wherein the elute buffers I, II, III of steps b) and ¢) contain
NaCl.

16. The method of claim 1, wherein, between steps a) and b), the frac;ion v

pretreatment solution is centrifuged to remove sediments, and then filtrated.

17. The method of claim 16, wherein the fraction IV pretreatment solution is

centrifuged at a speed of 6,000-10,000 rpm, and filtrated with a filtration membrane

having a pore size of 0.2—0.6 g m.
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20. The nethod of claim 18, wherein buffer IV contains
at |l east one salt selected fromthe group consisting
of NaCl, KCl, My 2 and CaC 2. 21. The nethod of claim
18, wherein buffer 1V contains NaCl . 22. The nethod of
claiml, wherein the pH of buffers 1,11 and Il is

18.2F 1 thetholi®f cihine 1, ViRt b&ivesil stdpEb)land W) o&iimpiiet A€ Sluted
1,11 and I'll conprise Tris buffer. 24. The method of

by abwffer [V\badinga portdngivitylo6#.550fsfeer.s 1, 11 and 111 is
7.5-8. 25. The nmethod of claiml, wherein the pH of
buffers 1,11 and IIl is 7.8. 26. The method of claim

b P oA R R BB A7 o5t ot B w5

stabilizer to the pure apoA-1 protein, and
| yophi lizing the pure apoA-1 protein.
20. The method of claim 18, wherein buffer IV contains at least one salt selected from

the group consisting of NaCl, KCl, MgCl, and CaCl,.

21. The method of claim 18, wherein buffer IV contains NaCl.

22. The method of claim 1, wherein the pH of buffers I, If and Il is 7.2-8.5.

23. The method of claim 1, wherein buffers I, II and III comprise Tris buffer.

24. The method of claim 1, wherein the pH of buffers I, II and III is 7.5-8.

25. The method of claim 1, wherein the pH of buffers I, Il and Il is 7.8.

26. The method of claim 1, further comprising, after step c), at least one of ultra

filtering the pure apoA-1 protein, adding a stabilizer to the pure apoA-1 protein, and

lyophilizing the pure apoA-1 protein.
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