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Separation, Purification and Stability of Recombinant Human Serum Amyloid — Like Protein
TANG Yan',WANG Weiying® ,LIU Yongdong’,CHEN Wengiong'

(1. The People's Hospital of Leshan,Leshan,Sichuan,China 614000; 2. Institute of Process Engineering ,Chinese Academy of Sciences, Beijing,
China  100190)

Abstract: Objective To establish a preparation method of human serum amyloid — like A1 (HSAA1) protein and to investigate its
activity and stability. Methods The gene recombination technology was used to construct recombinant HSAA1 engineered
Escherichia coli, which was purified by chromatography in the denatured state and then refolded through dialysis. The biological
activity of refolded SAA1 was assessed by enzyme — linked immunosorbent assay (ELISA),and the storage stability was investigated
in buffers at different temperatures and pH values. Results SAA1 was found to be expressed in a soluble way,and the purity of
the purified SAAT protein was more than 95%. The secondary structure of SAA1 refolded through dialysis was mainly alpha helix.
The mass concentration of SAA1 was linear with the absorbance in the range of 0.01 —2.50 pg/mL. SAA1 was found to be more
stable in neutral and alkalescent condition than in acidic condition. SAAT did not degrade significantly after 90 d of storage in pH 8
buffer system with 25% glycerol at room temperature. Conclusion Recombinant SAA1 with high - purity can be obtained by
prokaryotic expression system, denaturing purification and dialysis renaturation. It can be used as the immunoassay standard and
calibrator,and as an antigen for the preparation of corresponding monoclonal antibodies and polyclonal antibodies.
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2.4 BEMER
i & 6 AT, pH (E A SAA L BBl AR SE TR R

Mol o FEAS [] pH B 1Y 22 s Y, SAALTE 4 CRYFRE PR &

FER, FIRAF 10 dJ5 ,SAALFE pH 8. 0 FlpH 7. 4 /1Y

GEAF W T ] S Wi ABLTE pHL 4. 5 (9 98 g v 5 4

fife , W] SAATTE Ik BBt S5 40T AR Ik v TR

PE ST B IR AEI 30 d J5 L SAAL{E pH 8. 0 il pH 7. 4 1)

2% Pl vt & AR B I R L AHL 4 CCAE T RE I 22 P A i %

7E pH 8. 0 AYZZ AR R s i HM B R =5 SAA L YA e

PE AN 25% Hh 4 RN IR BCE 90 d J5 #4J0 0 1 i,

FWH ATV B RS R R AP EL 4 SAA L R AN BB

it , H.25% HmE R AR e I B RBCR 8 T 50% H .

3 iTig

A 7T R S F T 4] HSAAL K AT 1 T

W, SAAL FEZR AR IS 72 S IR 22 vh ik & v, ]

FZ M aifb eI 95% LA L4l B i SAAL; B M &= M5

SAAL ) R EEF TN o MR HEZ5EH , W 8 mmol / LIIK

AR TR SAAT REIR 52 H R SR 454 5 T 4H SAA T &R A AE i

WU 0. 01 pg / mL B 55 A BT IR 45 5 e ) il e

REWG M AT pH 4. 5 PTRME 2514, rh ik A s il 25 14

T AT 4EHE SAAT IFRE M I 25% HHilA #) T5

I FFE 4 CRE A TR INEAF .25% H 24t +r

T2 HSAALTE M R AR R AR SR 45 5 SAAT H

TR Rt ] 55 I RAS I 528508 T R A7 SEAl

[1] MALLE E,DE BEER FC. Human serum amyloid A (SAA) protein:
A prominent acute — phase reactant forclinicalpractice [J]. Eur
J Clin Invest, 1996,26(6) :427 — 435.

[2] UHLAR CM, WHITEHEAD AS. Serum amyloid A, the major
vertebrate acute — phase reactant [J]. Eur J Biochem, 1999,
265(2):501 - 523.

[3] O'BRIEN KD, CHAIT A. Serum amyloid A : The "other” inflam-
matory protein [ J ]. Current Atherosclerosis Reports , 2006 ,
8(1):62 - 68.

[4] DE BUCK M, GOUWY M, WANG JM, et al. Structure and



202243 A5 H 4531 55 5 1) ¥ & % WFRE-

Vol. 31,No. 5,March 5,2022 China Pharmaceuticals Pharmacy Articles
204 30d 0d 10d 204 30d 0d 10d 20d 30d
200 000 200000 - | 200 000 [ -
149988 159900 B - 19980 =
66 400 66400 66400
44300 44300 44300

29000 & 29000 29000«
20100 20100 20100
14300 b = | T ——— e 14300 b f
6 500 NN 6500 6500
4C Fih4C Fil4C Eilh4°C =ik 4°C Fi4C Filh 4°C F4C Eil 4C Fikh 4°C Eli 4°C Fill4 C B
A B C

0d 10d 0d 10d 20 d 30d 90 d
: 200000
200 000 it o
116 000 , 159 ggg —]
s 66400
66 400 = . :
44300 “ 44300 B
20000 s 29 000 S
20100 s 20100 b ;
14300 s - - '4300‘—‘ﬂ-“--"' Lo
6500 " 6500 k
4°C =i 4°CER 4CER 4°C=EHR4CER 4°C %4 CEil4 CElR 4CER 4°CHER
D E

A.20 mmol /L Tris - HCI(pH 8.0)% % B.20 mmol /L PB(pH 7.4) C.20 mmol /L HAc - NaAc(pH 4.5)
D.20 mmol / L. Tris — HCI(pH 8.0)%% 7% +25% i E.20 mmol / L Tris — HCI(pH 8. 0)%& 7 & + 50% it
E6 SAAREMERLER
A.20 mmol /L Tris — HCI buffer solution(pH 8.0) B.20 mmol/L PB(])H7. 4) C.20 mmol /L HAc - NaAc(pH 4.5) D.20 mmol /L Tris — HCL
buffer solution(pH 8.0) +25% glycerol E.20 mmol /L Tris — HCI buffer solution(pH 8.0) +50% glycerol
Fig. 6 Results of the stability testing of SAA1

Expression of Different Serum Amyloid A (SAA) Variants and in uterine cervical cancer[J]. Diagn Pathol ,2014,9:16.
theirConcentration—DependentFunctionsDuringHostInsults[J]. [14] MILAN E, LAZZARI C, ANAND S, et al. SAAL is over —
Current Medicinal Chemistry,2016,23( 17):1725 - 1755.

[5] LU JH, YU YD, ZHU 1, et al. Structural mechanism of serum

expressed in plasma of non small cell lung cancer patients

with poor outcome after treatment with epidermal growth fac-
amyloid A — mediated inflammatory amyloidosis [J]. Proc Natl

Acad Sci USA,2014,111(14):5189 — 5194.
[6] DEREBE MG,ZLATKOV CM,GATTU S, et al. Serum amyloid A

tor receptor tyrosine — kinase inhibitors [J]. J Proteomics,
2012,76:91 - 101.
ROCKEN C, SHAKESPEARE A. Pathology, diagnosis and
pathogenesis of AA amyloidosis [ J]. Virchows Arch, 2002,
440(2):111 - 122.
[16] LIEPNIEKS JJ, KLUVE - BECKERMAN B, BENSON MD.

[15

[

is a retinol binding protein that transports retinol during bacterial
infection[ J ]. Elife,2014,3:e03206.
SHAH C, HARI - DASS R, RAYNES JG. Serum amyloid A is

—
~
[

an innate immune opsonin for Gram — negative bacteria [J].

Blood,2006,108(5):1751 - 1757.

Characterization of amyloid A protein in human secondary

amyloidosis:the predominant deposition of serum amyloid A 1[J].

[8] MALLE E,SODIN - SEMRLS,KOVACEVIC A. Serum amyloid A:
o ) ) Biochim Biophys Acta, 1995,1270(1):81 - 86.
An acute — phase protein involved in tumour pathogenesis[J].
. . [17] LACHMANN HJ, GOODMAN HJ, GILBERTSON JA, et al.
Cell Mol Life Sci,2009,66(1):9 — 26.

(0] i, ki KdSd 2 A bR HHED A ¥t Natural history and outcome in systemic AA amyloidosis [1].

) ) S IR AR, EP VIR s e Y TEZ
AAE B IEF AT S T A ILLT]. B R BEAR, N Engl J Med,2097,356(23> :2361 - 2371.
2018,25(1):21 - 25 [18] WANG LM, COLON W. Urea — induced denaturation of apoli-

[10] Rk, R B, EAM, % AbkintgEa Al B poprotein serum amyloid A reveals marginal stability of hexam-
ROk Bt n ik )], RAE T KEEIR(H er[ J]. Protein Sci,2005,14(7):1811 — 1817.

KA RR),2016,39(6): 134 — 137. [19] HEmMm, L R ZHua,5F . AhFEehitixyd SAAL &

[11] LIU CB. Serum amyloid a protein in clinical cancer diagnosis[J . a8 REEDRL[T]. AREHEFiE,2016,16(25):
Pathol Oncol Res,2012,18(2):117 - 121. 4829 - 4833.

[12] DIAMANDIS EP. Identification of serum amyloid A protein as [20] ek, &, AEAR,HE . AFEDHEEES A RK
a potentially useful biomarker for nasopharyngeal carcinomal J . FEBAEFRI] AZWFEFRFROARFFFHR),
Clinical Cancer Research,2004,10(15):5293. 2019,32(2):196 - 200.

[13] REN Y,WANG H,LU D, et al. Expression of serum amyloid A (ki H 1 :2021 - 04 - 0154 [l H 111 :2021 - 08 - 09)

63



