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Abstract: Liver cancer is a common malignant tumor in clinic. Studies have shown that sterol O—acyltrans—
ferase 1 (SOAT1), a key enzyme in cholesterol metabolism, is closely related to the occurrence and develop—
ment of liver cancer. Therefore, SOAT1 has great potential as a biomarker for the cancer. Herein, the gene
encoding SOAT1 was obtained from the Huh-7 liver cancer cell line. After prokaryotic expression and pro—
tein purification, the purified recombinant SOAT1 protein was used as an antigen to immunize mice. A total
of 5 anti—-SOAT1 monoclonal antibody cell lines, named 1F3, 1G3, 1D6, 2F8 and 4D11, respectively, were
obtained by using hybridoma and other technologies. Among them, 4D11 was able to recognize the SOAT1
protein in Huh—7 cells and clinical liver cancer tissue samples. Subsequently, 4D11 was sent to a biological
company for sequencing, and the amino acid sequences of the antibody variable regions were obtained. In
conclusion, an anti-SOATI monoclonal antibody was successfully prepared by recombinant SOAT1 protein,

which would not only provide the raw materials for the subsequent application of SOATI protein in develo—
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ping liver cancer companion diagnostic kits, but also lay a foundation for the establishment of SOAT1-based

liver cancer diagnostic methods.

Key words: liver cancer; sterol O—acyltransferase 1 (SOAT1); monoclonal antibody
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SOAT1 B 4aT5 ¥ 5 (coding sequence, CDS), &1t
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CGACAAG-3") 53 5MA EcoR T F1 Xho T HTif
YIi s R L@ 51955 SOAT1 3£ F T PCR
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30 s, 55 “CiB 2K 30 s, 72 CHLEMH 1 min, 3L 30 M
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o MaH, HEEEFLL 1 100 B9 HBHERD,
37 °C.230 r/min ZKEEHT R 2 0Dy 15 0.6 1, %S
i 0.1% 5 HIERRAC-B-DFFLIEF (isopropylthio—
B-D-galactoside, IPTG)i75F 8~9 h, 12 000 r/min %
0> 10 min, WK, A BCRRE RN, 73051
AR5 SR B SR A TR S B e BTE T
UE, RH] SDS N EREEE S LUK (SDS polyacry—
lamide gel electrophoresis, SDS-PAGE)Z 4T H ()8
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5(Western—blot) % HI & H .
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129 #HABA LR

WA FHPE 2% <2 R Al MO AR Y B3, DAL TeG1 L
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AT o
1.2.11  Western-blot %52 AT J& 29 f. 7 SOAT1 #9
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PEWUIFE 0 Huh—7 & RNA, HLIKE & BH,
RNA 7EBUIBRREE S | S B e i =45, il
28S.18S F11 5S (&l 1A), H A& W5eii i, SRIHEEL
) RNA AT 5 Seidi i s s . LLRE s )
cDNA JHMIEST PCR, PCR 7= 4 A4 Bi g W BaE e
HLUKEE R B, 1500 bp MEEA B B4, R
SOTA1 B AT Ry ¥4 iy, X PCR 7= gk
pET-32a HEATEGFVIE RS, H EA AL =K
JAFF IRz S A b, FEPLPRIRE Y5 E1T PCR,
VERHM: 7iRE . TRYE PCR =W HLIKSS R BoR, BT
FRRVEAITE 1 500 bp 17 & IR 5 551 (E1B),
W T2 AR A . BRI P TR I
¥, N, AT IIEARIER, KB &
A RAR, W TR

(B)
BREERRER EHF AR
(A) A% 20 e Huh-7 % RNA &5k 8; (B) fFaH L& H % PCR
Wik E, M: DNA &F 247 4; 1~9: fa:# % PCR ~ 4.

1

Fig.1
construction

(A) Electrophoresis of total RNA isolated from Huh-7 cells; (B)
Electrophoresis of PCR products from positive clones. M: DNA

Target gene acquisition and recombinant vector

molecular mass standard; 1~9: PCR products from positive

colonies.

2.2 SOAT1 EAZEANRIENETE
BRI B A TE A 0 H 2 2R A S 3Rk, A

W5, 47 SDS-PAGE 70#T. 453 BN, DITEkE
A 7E 50 kD Ab BB AR B AR (B 24), X4
AU B 21 B 1 ek i H R B A R AR
TR i@ iz R
1) H &, R AP 6xHis—tag 1E N — L2847
Western—blot B iF . HoilFE45 R 0H , PT His PUikRE
RN T R R 1 R LAY B AT & Y] 2B). %7
AR, &£ 1IPTG B35, WM IAH His br
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Fig.2 Expression and identification of the recombinant
protein

(A) SDS-PAGE; (B) Western—blot. M: Prestained standard pro—
tein marker; 1: Before induction; 2: After induction; 3: Suspen—
sion after ultrasound; 4: Supernatant after ultrasound; 5: Pre—
cipitant after ultrasound.

2.3 SOAT1 EHZERZL

T A U PR Z N B A S R AR TR
1%, SDS-PAGE 43172 M, 7E 8 mol/L..6 mol/L.
4 mol/L IREVE R 54T, 50 kD Abw] WLBH & Zaiy
(1 3A), X1k AL IR AR B IR AT 8% 4 mol/L IRZR
fift o TEIRSLEMEEAZENT, SOATI A HEMAE
FLAE 20 mmol/L.30 mmol/L Fl 50 mmol/L BKME
BEUEME TR (& 3B), HaliEs s, fTHT F—45/h
BRI
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(A) (B)
B3 SOATI EAZAMMAK
(A) REVRE AT ERE QR GEME L. M: FTAEE G Mo T 474, 1~5: 8 mol/L.6 mol/L.4 mol/L.2 mol/L.1 mol/L
SFERE, a~ve: BRARBR BRBCBEHRERBRBCBH LA B) TARAGRMLELE, M REEG R TF
A4, 1~8: 20 mmol/L.30 mmol/L.50 mmol/L.70 mmol/L.90 mmol/L.100 mmol/L.200 mmol/L #= 300 mmol/L =k 3% Bli&, 9:
HALRF ik
Fig.3 Purification of the recombinant SOAT1 protein
(A) Recombinant protein dissolution in different concentrations of urea. M: Prestained standard protein marker; 1~5: Urea con—
centrations 8 mol/L, 6 mol/L, 4 mol/L, 2 mol/L and 1 mol/L, respectively; a~c: Protein suspension, precipitant and supernatant,
respectively; (B) Recombinant protein purity identification. M: Prestained standard protein marker; 1~8: Imidazole eluent concen—

trations 20 mmol/L, 30 mmol/L, 50 mmol/L, 70 mmol/L, 90 mmol/L, 100 mmol/L, 200 mmol/L. and 300 mmol/L, respectively; 9: The

flow—through.

24 BE/NRIMFAES N

NI TR, AL SOATT A& F ARSI I
~‘£mﬁsaw DARIIUR G 17 ARSI B A Ay B X6
B, UK 2.0 FEBAPEXT BE(ED P/N=2.1)f% OD {H
1’57%1[55‘@0 SR IR, SR, /NI ESUA
TE 1 13 200 000 FiBEfEATh AT gl Asril i, 156 Wbt
PRE IR B & PR BEPTIAR A ZER (B 4).

307 [ Negative control
[ The first immunization
254 [ L A The second immunization
. ol ok R L 1The third immunization
= The fourth immunization
2.01
5
2
A 1.5+
o
1.04
0.54 l l |]
0 ALY i
5@0 Q@ QQQ \) QQ QQ QQQ & QQQ

) m@%@®”§ﬁp@
SRS AN N
Dilution ratio
B4 wENRLFRESNEN
Fig.4 Detection of antibody titers in sera of immunized
mice

25 BEnfEmmait5EE

ZEH IR Protein G M 410 JE MBTIARTKIE H
B3 A, 32 24 kD WEREE 55/70 kD (Y
%‘ﬁ:‘ﬂ 100 kD HYEEER AR, AHh, Ratifbryfk
VKIEA 28 1 55000 I, F FR A IR B L VE 2l Ak AN
Protein G #4040 f5 AYUKIE 24 & 11 B s>, B

Protein G #:4lifkJ5 BOPTIR KA B 59 & FH 5#E A IH
(& 5). X ULPASEAL S B e R BT AAR B 4l B AN e
R, AR FES R, fataifbs,

T AAARAT 5 BRPT SOATI HUsaREHUA, 754
4 1F3.1G3.1D6 .2F8 .4D11. K BCA 0% It
TR TS e TR R B R IR B, 450 : 130
0.55 mg/ml; 1G3 4 0.55 mg/mL; 1D6 24 0.57 mg/ml;
2F8 4 0.56 mg/mL; 4D11 4 0.75 mg/mL.

kD M 1 2 3 4 5 6

250 — | qum
150 — s
100 — s
70— we | -
50 — w— n H Sd oy — -—
40 —w— |
35— e—s
=8 B — . — —— a—
20 ——
Es5 BRERENgks

M: %éﬁ\%zﬁﬁl,%%m*%%%ﬁ$29%
R &b a9 K 30 3 BRARLBR 4L € S A I R Ak 0 I
K 4 FBRFRER 4 IR S AL )G AR 9 BELJK; 5: Protein G £
hALJE R A 64 3 K, 6: Protein G AR 440 )G A b ag
AR

Fig.5 Purification results of monoclonal antibodies

M: Prestained standard protein marker; 1: Unboiled ascites
before purification; 2: Boiled ascites before purification; 3:
Unboiled ascites after purification by bitter—ammonium sul -
fate precipitation; 4: Boiled ascites after purification by bit—
ter—ammonium sulfate precipitation; 5: Unboiled purified mo—
noclonal antibody; 6: Boiled purified monoclonal antibody.
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FIFEIHE ELISA B, X e 1521 (1) 24 52 98 21
RS E b R LR A T AL S g | S5 R 1F3
B TgG2a B, HAR 4 BREAPTIIE 1gG1 BY(E 6).
27 BERERAKMHNE

H & 7 Al R, 1F3.2F8 . 4D 11 B R 1 15 )
1 : 204 800; 1D6 Fl 1G3 FUZELHREN 1 1 102 400

2.8 Western—blot ¥l FHE A R A SOAT1
Western—blot 5% 7~, 76 1 : 500 IR R

T, 1D6 F14D11 AT LA Huh=7 4iffdH AYSOAT1

HI(E 8).

29 BREBEHAANFEEFEALAFR SOATI
PEH 4D11 H T el gk . 451 W

7N, 4D11 AT AU 41200 B P Y SOAT1 2

I 1sG1
25 1562
. [_TigG2b
| 1 [ 11g63
] o L
2.0 - i [_11g6AM
L [IPBS
: T
z
= 1.5
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1.0
0.5
I T I 1 T
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Ele6 HRuEEREATRERE
Fig.6 Monoclonal antibody subtype identification
B 1 400
304 1 : 800
: [ 11:1600
[C11:3200
1 : 6400
2.5 T [_J1:12800
1 [ 1:25600
[ 11:51200
2.0 T 010102 400
1 : 204 800
£ 1 : 409 600
g 151 B ro
e}
1.0
0.5
0
1G3 1D6 2F8 4D11
E7 BESERERESn

Fig.7 Titration of monoclonal antibodies

1D6 1F3 1G3
o - -

El8 Western-blot &l Huh-7 4ABE3R:% ) SOAT1

Fig.8 Western-blot detection of SOAT1 expressed in Huh-7 cells
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2.10 ETEREHF 4D11 AT 2R X S5 493850
%TF*%W% ERFIY TAETTRE, Xt 4D11

AR AT T I, S5 AnET 10 Fs .

3 T

JESE A DR — oo DL AR R AR, R AE TR
LR 2 45 i R X BE A R E R BT 25 1
fHo IR, BRI B 3000 2 K S A2 W ok

(A4)
E9 REAYL 116%#&%]}3?
(A) AEF SR (B) A

LRRER SOATI (400x)
}]‘f)ﬂiéﬂm ©) &

= 0 ACHT 2 e e 2

VT GRS AN AR E R L WRE R
(alpha—fetoprotein, AFP)JRI AR) 12 {5 FH (%) -8 1.
AR, (HH RS R SRR, =502
— JHHE B 1) AFP ZKF-% T 100 ng/ml; T AETC
AV OUT, A2 YEIE B E AFP WG
T, ARk, Hﬁ—y—?ﬁ%ﬁlﬂl@ﬁﬁ@es—y—car—
boxy—prothrombin DCP)W I 1d % H T 530 s 1)
2 (HFEAC D, RN TR, A5 S 2 e o i
WFFEHE—2BAE ] DCP TENTES Wb i rT AT,

LR, 4o P48 T ER A SR AL 4 R TR R

Fig.9 Detection of SOATl expressed in liver cancer tissues by immunohistochemistry (400x)

(A) Normal myocardial tissue; (B) Normal liver tissue; (C) Well-differentiated hepatocellular carcinoma tissue. The red circle in—

dicates the positive area in immunohistochemistry staining.

Heavy chain: DNA sequence (420 bp)

ATGAACTTCGGGTTCAGCTTGATTTTCCTTGTCCTTGTTTTAAAAGGTGTCCAGTGTGA
AGTGAAGCTGGTGGAGTCTGGGGGAGGCTTTGTGAAGCCTGGAGGGTCCCTGAAACT
CTCCTGTGCAGCCTCTGGATTCACTTTCAGAAGCTTTGCCATGTCTTGGGTTCGCCAGA
CTCCAGAGAAGAGGCTGGAGTGGGTCGCATCCATTAGTAGTGGCGGTGCCATGTACTA
TCCAGACAGTGTTCAGGGCCGATTCACCATCTCCAGAGATAGTGCCGGGAACATCCTG
TACCTGGAAATGAGCAGTCTGAGGTCTGAGGACACGGCCATGTATTACTGTGCAAGAT
GGACTTACTACGGTAGTAGCTACGGGGCTATGGACTCCTGGGGTCAAGGAACCTCAGT

CACCGTCTCCTCA
Heavy chain: Amino acids sequence (140 aa)

MNFGFSLIFLVLVLKGVQCEVKLVESGGGFVKPGGSLKLSCAASGFTFRSFAMSWVRQTP
EKRLEWVASISSGGAMYYPDSVQGRFTISRDSAGNILYLEMSSLRSEDTAMYYCARWTYY

GSSYGAMDSWGQGTSVTVSS
CDR sequence

----CDR1---> <--CDR2--> <---CDR3----
SFAMS..._  ASISSGGAMYYPDSVQG...

Light chain: DNA sequence (399 bp)

___WTYYGSSYGAMDS

ATGGAATCACAGACTCAGGTCCTCATGTCCCTGCTGTTCTGGGTATCTGGTACCTGTGG
GGACATTGTGATGACACAGTCTCCATCCTCCCTGACTGTGACAGCAGGAGAGAAGGTC
ACTATGAGCTGCAAGTCCAGTCAGAGTCTGTTAAGCAGTGGAAATCAAAAAAATTACT
TGACCTGGTACCAGCAGAGACCAGGGCAGCCTCCTAAACTGTTGATCTACTGGGCATC
CACTAGGGAATCTGGGGTCCCTGATCGCTTCACAGGCAGTGGATCTGGAACAGATTTC
ACTCTCACCATCAGCAGTGTGCAGGCTGAAGACCTGGCAGTTTATTACTGTCAGAATG
ATTATACTTATCCGCTCACGTTCGGTGCTGGGACCAAGCTGGAGCTGAAA

Light chain: Amino acids sequence (133 aa)

MESQTQVLMSLLFWVSGTCGDIVMTQSPSSLTVTAGEKVTMSCKSSQSLLSSGNQKNYLT
WYQQRPGQPPKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVQAEDLAVYYCQNDYTY

PLTFGAGTKLELK
CDR sequence

----CDR1---> <--CDR2--> <---CDR3----
KSSQSLLSSGNQKNYLT...

10 4011 JERERHZEBREIERFT

WASTRES...  QNDYTYPLT

Fig.10 Nucleotide and amino acid sequences of light and heavy chains in variable region of 4D11
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