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[ Abstract] Objective : To prepare anti—human epididymis protein—4 (HE4) monoclonal antibody, and to apply it in the development of
lateral flow immunoassay (LFIA) kit. Methods : Animal immunization was conducted using the recombinant protein of HE4 as the im-
munogen, and the hybridoma technique was used to obtain hybridoma cell lines secreting anti—-HE4 antibodies. In vivo animal induc-
tion was performed to prepare anti—human HE4 monoclonal antibodies in large quantities, and the antibodies were evaluated in terms
of subtypes, affinity, and specificity. The antibodies prepared were used to develop colloidal gold LFIA kit, and the application value of
the kit was assessed based on the indicators such as sensitivity and specificity. Results : Three hybridoma cell lines (3F7,3E5, 5F10)
were successfully screened, and anti—-human HE4 monoclonal antibodies were prepared. The affinities between the three cell lines and
HE4 were 252 pM, 89 pM, and 104 pM, respectively. The antibodies showed no cross—reactivities with CA125, AFP,CEA,CYFRA21-
1,CA72-4,BSA, and HCG. The subtypes of 3F7 and 3ES5 antibodies were IgG2b, and the subtype of 5F10 antibody was IgG1. The
LFIA kit using these antibodies had a limit of detection of 100 pmol/L, with good specificity. Conclusion : Three anti-HE4 monoclonal
antibodies with high affinity and good specificity are prepared using human HE4 recombinant protein as the immunogen, and a colloi-
dal gold LFIA kit is successfully developed for the detection of human serum HE4, which lays a foundation for early and rapid identifi-
cation of ovarian cancer.

[Key words Jhuman epididymis protein—4; monoclonal antibody ; protein purification ; hybridoma cells ; lateral flow immunoassay

A B 22 % 11 4 (Human epididymis protein 4,
HE4 ) J&—F JiboJ A 5 4008 2% 2 18 H B9 mT v b s
Yy, R T NI v s8R 4. HE4 78 1
EENE:4# &, FEmail: Yzemail@henu.edu.cn,

B T 6y« S S H AR 6 ) B B A AR .
BIE1EE 4 A% ,Email : ccxchem@163.com

AR P R E AR, ELAE IR R B L8l Ak A
I X107 56 i ek 2 IR 12 W A A 1 O B
bro HE4 /& A CA125 LK i e o 36 & & R 25 )
SR L A Ry O B9 192 W 04 iR bR A
FHEL T CA125, HEA 75 101 5P S 12 W v Je B i1 o
o B R R ) R A 4 20 P R R 1992 W
e HE4 PR3 S B 5, RS AT R0CHE = R O A



— 2 — ERERXFFR

Journal of Chongging Medical University

Jeei ARG HH 6, O BB R B SR AR T IR IRI S T
KI, HEA ANAE B HL36 v =g 223k, 1 FHLAE 5 98 il
N SR A A e L e RV A o =
LI & B e T TTA AN B TR AL T A
S e A 52 Wy T 2 A AN EE

ek S8 A 2 40 1) BRI s AS T000 T A R T e g g
WA HAHES Bl PRAS I J7 2 20 ik
KICH  HAFFERE BRI ] A I 3th 1 32 B, B AR 358
1o S SR IR, TG T AL RO RN O T SR AN ) A
JEAT A AR R A B A ARG PR o A A )
Z A, B B R A A O TR
— 8 2 G I AR ZR K A SR R LA
SR, PR T BEBUA AP BE XS 00 1) G 2 J2 AT ARG 2 2R
) TR R R O EL L R BT BT E
8 g B R R S RE MRS B R0 HE4 )R . H
I, 2 ERGHR T 80% A AR A2 Wi ial 57 P T R db 38
FTE A T B RS2 Wi 7Tl R A B, B SR S A
AR R AR B AN E T AR S 5, BR i
T R R A O A 3 S PR AT & R AR
PUARFIZ W i, 2R SMS W B AR FIL R B Y
FeHEAEAEEE Y.

AR T TE 1z FH 4% 5 78 40 M B AR i itk LA v
SE R RV S BT N HEA B s e IA , S HE4 12
W 15850 8 T 2 B9 SR A L S Al o RIS A5 A
mAb W FHF A4 4 5092 )2 AT (LFTA )37 & Aol
DI RE A FE A5 o] FH - e R 0 A 1) 6

1 MEEFZE

1.1 ##

ANHE4 A E AW A LE (L) RS A RAH
BALB/c /N B b 2t 2 A A8 BR 23 w5 /0N B 68 41 i
(SP2/0) W 3K vy [ B2 o L RL 5 552 ) (R 8 25 DL 2= AL
HAT 35 37 3 1640 85 32 5 FAG 245 L5 #°4 Gibeo 7 i 5 35 [
A5ELAFN K Sigma 77 i ; PEG-4000 Il [ 46 5 R 3 5= BH L
B IR A 8-F SRS (8-AG) W [ 11 27 Sk A= (b Bk I
el RN RN R 2R NN RIE e mw il AN S B wh Y
A AR BRA 7 530 nm R4 B8 AT e FIRY RR 47 4 R
LR [ RV T AR 5 Ll 2R B B TG T 3 PR B8 52 56
AL
12 Fi&

1.2.1  Pi A HE4 PATEREBTIAR R 6l %

1.2.1.1 M BALB/e /DB B N HE4 S48 A A
PBSFi BE 2 2 mg/mL, 5 35 [R5 AR S EFIR G, i lte H
6~8 J& 1 it BALB/c /IR, R IR el B2 2 s v 49 Jr s
PEFTE R, B U NRI SRR 100 pg. HEHRAH
RICATE 2 TNR A H T IR 8208 55 Ik REElfF 14 d,
RS N AR R R 7 d, 755 7S U SR P D I M o 2

Jr AT il g . AR IR IR R R IS A T
R/ BT , KA

1.2.1.2  JQ4nfets sSP2/o iy ANRepERBEEH =K
TSRS W F 5 . A H I (Glycerol) G 1L 4 (NaCl) | S AL A
(KCH IR A7 (GNK) #E &, 1 000 r/min B> 6 min F 25 _E
W o DLTE 2140 i 24 g i vk b & e 24 4% 5 min, 1 000 r/min
B0 6 min 77 LVE o KRR B0 A0 i 5 485 8-AG i ik b
FH I SP2/0 21 L 4% B8 50 1 Y LU BT & BRE DA 2 mL 50%
(W/V) 1 PEG-4000, Bl J5 7E KBS T iR R 9 90 s #i%
JILA 10 mL K GNK BT . BRIRS), %2 50 mL B0
A, #MNn GNK W B 2 SR A1l 40 mL, 1 000 r/min &0
6 min 3 7. U0 HATCE R BT 1, S SEE0% AL iy
I W A < T) K5 R IR IE B TE S0 IR )2 41 96 FL AR
B, 7 IR ANl AR A

1.2.1.3  ZE3SHA AN i e S5 e e il LT 1 40 AR 10
KA HAT B R 5L AT ¥ il o 56 14 K, 540 HT 85 55 3
(BRI  H, B AR BEAZ Y . T) , 7 d J5 330 1640 58 245
I AN 3 80% A, HUAT A b 375 44 1R R) 422 ELISA 3308
AR 255 BRPE R AU R T R 3%, B A A L A
DU, PR BH: A 20 B R 1 7 10 B e, AT B e S VR BB 10~
20~ /mlL, 5 B IR 2 AR 96 FLAR Th 5 9% . B 3~4
W, HEPHERERN 95% LA F o R FH P H G -5 = YL i
TR G 2SS TR AN A A e (O A H I TR

1.2.1.4 HAFREHARRZRAILE SR/
TR T TR AT T e SR Y 2 30 A i
PBST #i B 10015 )5 I ABIRE i FL . ERIFE , HEEMA
PR IgM+1gG-HRP, FFIR AT 1 min, BHUE ZEHEIFE 1 he
FE AR, PBST PhAR =k, LA, 3885 2 €4 10~20 min,
FILAZ 3, 0 ODA450{H, OD {EL e 15 L B A AR B G 17 88
1.2.1.5 A5 M VR AE A e PRI TE  F BRI f5) 1640:
FBS:DMSO=7:2: 1 FL il AR AF M o WO X R0 A R e 38 8 4
AT RS . BRAF—A A Z )5, BRIt s e, e
S 1048 55 1540 5 20 AR B AT L3 1 )42
ELISA HEAG I 240 B (BT AR 73 BE T o

1.2.1.6 BT BEPUIR ARG Hl & i BEELS~10 MY
BALB/c /N, B8 I 1 A TC B A B 0.5 mL. 7 d 2 )5, FiE
5$10.5 mL 24320 A1 M . 2% 3898 A0 VR ) O 2X 1084~ /mL, 4
BTG R 92%. 10 d Z JFURHERE /K , 5 000 r/min 5.0 10 min,
#5200 AR TR TR . R R ELISA 2X ik
SEWIE K AT BRSO A , 26 1T A SR A 2 Hrik it
Ak, B B RE AL AT SDS-PAGE HLTK , B0 iF AL 57 [
EiNENINEIE S

1.2.1.7  FRTTREDURME M N RYUREM WS RAA
YIRS X mAb HEAT S5 AN AR, S35 AN 7 R I s His 1K £4 /8%
#r[EE 10 pg/mL Y HE4 81, B 404 J5 759 2158 R KD 4L
o mAb PN BT R A7 2R P ] 422 ELISA AH N 52 3 4 7
FE WAL HES 85 A BEFRAR PSS in A — R AR B Y
mAb I TE 45 A S — i F B 9 mAb I & R,
A HRPARE Y 25T R 1eG, 7 & OD450{H , ¥ BT T
19 AR I £ AL



EXERAZER

Journal of Chongging Medical University

_3_

AI=[2A1+2/(A1+A2)-1]x100%

AP AL, A2 AN mAb K ) OD450{H . AT>50% i
FORPIFN mAb £ 5T RO PUIE R AR —FE, AT<10% B R Bl
mAb F X TR —BEAR L, 10%<A1<50% B 7R P Fh
mAb £ X BT R RN BB 25 5
1.2.1.8 SRR FE S PERAE R4 ELISA 195
2, % B T R P YRR PRI IE . 2B LR CA125,
AFP.CEA .CYFRA21-1.CA72-4 HCG .BSA FIHE4 {8k ELISA
FEEARAR , B 5w TR S — BT b A7 E , HRP FRic 19 50 R
leGYEN BT A BB IR L3 EAT ARG
1.2.2 BT RESTAAR M) R
1221 WS RPEEEIIRF G MR B X ik 4t
TT AL, B A TPURARIE o ISR &A1 238 F 09 pHL, in
ATl 2 BT HE4 B 5 BTk, I 0E 8 - AL MR 1%
i BSA £ 4] 30 min, 10 000 r/min %.0> 10 min 3¢ £ F¥§. 9T
¥ H TAE#[0.01 M PBS, 0.5% (W/V)BSA, 10% (W/V) EEA
0.5% (W/V )i B B, ¥ 5T 7E GF-06 BOR R4k - ,40 °C
T4 b, H R EE G H PBS(pHT7.4) ¥ 11 A4 B 1G Hi B¢
B! mg/mL, mAb 3F7 ik R 1.5 mg/mL,{iFﬁﬁ'Jﬂ%uﬁﬁﬁ(u
1.0 /e B 3 B 78 A R 2 24 38 M8 b A7 401 2, 43 ) o o 42
2% (Control line, CL) 5 #6M £& (Test line, TL) ,40 ‘C+ 43 h,
FE i BAE 5 5% FBS A 1% 75 -20 /9 10 mM PBS 12 iy
30 min J5 T . A HAMRIRAETRAR T 241%E, VB AL 3 mm 58
JE 4B B R & h 5 B HE4 LFIA 5 & . X F) & o
75 WL BYRE SR HEF TR, 10 min WRZZZE R . 24 FFr s 28 FOAs )
LRV I, ZE SRR B FUR TR AR A 25 SR B T
PR WIS RIS R T
1222 W& PR R &t Re e 50 & b
f1CA125 .CEA AFP .CA153 .CYFRA21-1,CA199 .CA72-4 FF
HE SR IR B R e . R T IR A5 I AR 4t
PEJZATE IR 5 00 1 AR I0E FH 8% 7, 7 30T g R 2 T s e i 4

47

1 -~ 2 pg/mL

=+ 4 uo/mL
-+ 8 pg/mL
21 - 16 pg/mL

1

450 nmif K IROLE

0

R A

6+\ \+\QW+\ b‘+\
MTEFRREATEL

A, TRBPE G AN A HEA LB B N By

3 y
Q .\40

NN S
°o+ \‘°+ é@?g

3E7 965%
D. 3F74H kY (RSt

C. By A MLAE RS

AN [V AR 1 B B e PRAEAS 20 ], JF 38 3o 12350700 & R T A
AW FEAT A T TR B AN A 56 A8 B2 B3 2 BT i 7 /Y
18 B A7 AR e, I O Y R0 ) B A8 L it g S
HUSOM2023-110,

123 BURRES G EIE KRR AR LA
&, 7P K 300 DPL, HE112% 43 H7 K Graphpad Prism 9.5
BAFHEAT TR ORI AR = bRt 22 (v £ ) ORI AK
ok F 2= 3 AT SR N AE R . KK TE =005

2 # R

2.1 HAHE4E H ARG &

2,11 NERG g RIS A AR ST A4 ELISA (907
PRI A R G G /N BRI L 45 R LR 1A R
92 wg/mL B A A I AKCp R 8 T AL IR T ALk
4 pg/ml.8 pg/mL F 16 pg/mL Y 16 T7 4%, HIL#IE T A
HE4 T 20 85 U g o 4 we/mL. BEJS LA AW 21T
TR, it 6 RPEZSE , WK 1B, I E M5 2] 40
i 45 /N RO IS PR R e o X FLHEAT b Sz
BN A1 e 5 25 5 8~A G T e Ak B 1Y SP2/0 41 Bl 0 A7 kA, 4
557 KSR MRS, DL 1, 40 S AR A KL 44> 96 FLAR
o R 189 LA 22 S AN i A K o BR AN L v A, 3
A TUAFLARE I A B, B R IK 5 90.4% . e D3RS
3tk HE4 2438 difLpk , 53 5l 44 4 3F7 3ES FISF10, 2438
o 240 B % PR E B 25 g i IS B A I AR Y AN R E
PEo ST, DL ID~F, Bk 0 4 HE4 2% 3298 40 i bk
P Y A H A B

2.1.2  BATEREPUAR A ISR K KK PUIR AI X
3F7.3E5 F1 SF10 2% 3 98 240 MOk 647 85 3%, e 4 v 4
SEPUARTE AL, ULIE 2A , MR AR HLIAR TE AL MY R [F] , 3F7 #13ES 43
IBHFAR g TeG2b E T, SF10 73 M A BT 1A R TeG 1T, i3 5%

47
Bt -*= Mousel
B 3- % Mouse2
= -+ Mouse3
52 -+ Mouse4
= 27 -+ Mouse5
= Mouse6
g 14
=)
I
<
’ S8 €€ .
NN NN N
\+ (,)+ \+ W+ b‘+ ‘b+$e9g\

LT AR AL
B. UL G AN AN RS

" &

BESI04Z e S
E. 3ESYbRYL (RSt

F. SF104H itk Gtk gt

B /NGRS I i A S0 1 4 i 0 2 3 e 2 LR Y O i



— 4 — EXRERAZEFR

Journal of Chongging Medical University

FAV Ky Kappa 8 . WA A AR IO BE 9% 13 A 1
WP IS O . L 2B, 2R 520 4 i bk 3F7 . 3ES I
SF10 7EAL AR 5~20 YR I 43 I B A4 1 6 T 1804 B AR 1k, 32 B
I AR FLA R M BTAR A RE Ty o 2 [A1 42 ELISA 905 %
0 1 K PR LA, OD450 BB R T BIME(E Y 2.1 540 N
FEME. DLIEI2C, 3E7 BYBEAKBLARELN g 1x107, 3F75 By R K
B M g 5%107°, 5F10 B KB AR M 9 2x107°,

2.1.3  HriBEPULRMLifL v BRI R R R b sliAk
J& . R SDS-PAGE #EAT A FE 7347 , 45 R WL 3A, rafifk iy
BATEREHUAR N 3F7, YK I 4 A1 5 HAE 55 kDa 120 kDa B} i i)
i BB, 55 kDa Bt 454 M BT AR Y E 55 , 20 kDa BfHE 4%
PR R | e W B e BEBTAR SlAk A ) o 485 Tmage]
R BUAR S R B 94.2% , [RIRER 73, TLIE 3B 1K)
HAF G BEHTR 3E5 F1SF10, 2R A ELISA 3£ 503 20 v B 30
YRSk, UWLIEl 3C, mAb 3F7 .mAb 3E5 #l mAb 5F10 44
5405 CA125 AFP .CEA ,CYFRA21-1,CA72-4 ,HCG . BSA
KA, SH0R HE4 REMSE: Rk 45 4 .

2.1.4  HSCBEPUREE R RPUR RN % e wid ey
L IR0 T BRI GTAR Y 3E F 7, B 4A 4B, 3F7 0 ik
JEAN1J7 KD SR 252 pM, 3ES 311 KD 24 89 pM, 5 A1 1 5 T
3F7. SF10 43 W Fi 1R /Y 25 F1 J1 431 5545 KD A 104 pM.
ELISA #H 52 56 20 BT mAb WU G HT IR 2R 47, WL IE 4C, 10%<
Al<50%,mAb 3F7 5 SF10 PRSI B IR 2= 00 45 25 5 5 IR 4D,
AT<10% ,mAb 3F7 55 3E5 P (BT B 28 15 — Bl AR 81

22 FFBEHARG A

221 RS REETA SR Hl s RS R T A
50 B R R S E AT A R B OCEE . I S5A %
KA BRI TE 525 nm A, W SRS | AR 4 0k R/
A3 — ; UL SB35 B o BE 2 TR 3 W R A4 4 UK S IR TE |
KR 30 nm ZEA47, TERAE . BEMURAS I 2 AT 85 L s
FNLITAE = 519 3F5 A1 SF10 43 54E g bric $T i e vl 4t
Mo AR B L oI A HE4 28 RSV A, JH 45 10 I A4 4
o RE JEATI A B E AT A, UL SC, B LT P HUA CL
. Y13 HE4 7K F35F] 100 pmol/L B, TL IV I & (4, , K6
W25 R BAPE o PRk, 32050) &5 A I BR 24 100 pmol/L, I T
RZE 4K 105.1 pmol/L. 7340, H TREABFGRE I A, FIf LA
K Tmage J K BE 4347 169 5 25 60 A6 28 TL 14 feb €058 B 0 A 7
geit, WIE 5D,

222 BH &R e RIE Y A it
#e BE (1 nmol/L) i) CA125 .CEA ,AFP . CYFRA21-1.CA199,
CAT2-4 FI CAIS3FRUESL AT, K] 6A Fl1 6B iR , A8 KA 38
SR, UE Wz S e S M o DA BESCAR B e R AR AR
1~4 S FEA Al F AL 2 & 635 (CLIA) K W B HE4 3 B8 ¥ K
T 100 pmol/L, 5~20 ‘SAEA HE4 3¢ H4% T- 100 pmol/L, &
A 4 G R MR G X PR AR AT R DU S, ULl 6C AT 6D, 1~3
RIS B , 4~20 S AN SE SN B, S Ak 2E R OGRR
T 4565 2328 95% , ME— A A L1 FE ARV B2 (102.7 pmol/L) 76
I BRBAESET , 1 2R G R R, LA I A FH A1

1.0- mm mAb3E7 47 - 2.5 .
i mm mAb3ES Ea
B 0.8 i 0
§ == mAbSF10 32 3] m=GES = 3
& 0.64 = -5FI0 X | sl - 5F10
e 22 §
g 0.4+ = = 1.0
= s 14 g
Z 0.2+ e 2 0.5
0.0 0 00—
‘ S e N2 S N Y S &
NP D PN PSP SCEI > » § &8 8 88 ¢
OO DRR ST M R AN T SR S T S
V@ & WY L RE SRR AN AP
VR K JuRsy i .
HEERE 1R ZRAS TR A KA 1 KRR

A FTE R RS E 1R

B. 2RSS AN 2 AREESRHUA I BE I U

C. N[ 25 5238 AN AR TR A A A

2 MFEBEFREARGHEMNENLER

e M, Marker; 1, 87K; 2, Wi
3, M 4~6, VENFE S,
A. PATTREBTIA3FT7 SDS-PAGEZE R

&3

kDa M 1 2 . i -
m
g R, == mAb3ES
100 . X = mAbSF10
751_ é 2
55— g
S 1
40 - i
0 pa-sqa.my paapaapiay
35/ D KL X o O ©
ey S ST T
25%:" -— S 433’ > i&?
TROB é
15
eSOt

VE: M, Marker; 1,3F5; 2,5F10

B. LT REYUAIFSFI
5F10 SDS-PAGEZE

BT R A R R I

C. PUMFR AR IR



BRERKFZZR Journal of Chongging Medical University — 5 —
e R L
L foog 100 nm F
0.1- 50 nm 0.1-
[ 25 nm [
[ 12.5 nm £ L
£ 0.05 6.25 nm e
3.13 nm =
0 1] aal
0 100 200 300 400 0 100 200 300 400
A. PATTREBUASFTE R RGN B. HTE P UASFS 5 A6
4 AI>10% - 5F10 2.5 Al<10% -3F7
§ 3 = 3F7 R 2.0 m3ES
= = 3F7+5F10 5 1 m3F7+3E5
. .
f% 1.0
=1 Eos
(=3 (=3
40 2 0.0
5F10 3F7 3F7+5F10 3F7 3E5 3F743E5S

C. BT EHUASFTRISF 10BT IR F AL

D. PATTREBUASFTRIBES T b

4 FikEFIAMRACSS

0.8

0.6 |
$0.4
=3
0.2
0.0 = . 0 400 100 200 400
WK (nm) ) HE4KE (pmol/L )
A ARG AR B. # ST LA C. 2R S 1 15 D. Image JJKJE /A4t
E5 K4 g RS0 REIE
mCL
14 000 V=
ES LY HE4 CAZS  CEA CYf-'l-utll- C.A'l? cuu cnsa - TL
PR e el e ﬁ 9500
i F Fw | H BEF A =
: 7 5000
A AR A
m?ﬂlennrt 500
L b SIS
A B G SR ST
Wik B HESPER AR 47
TL§ a & I \l ‘\l, \I’ \", \[ \' 14 000 :TL
" \ " e (e e e B
| R 5 9500
Ak | =
,u,» l ; & 5000
i 500
1234567 891011121314151617181920
£ : S I RAEA G
C. Mmﬁzmw (%i%5: 1-20) D I PR AS R0 2R BE 43
E6 HE4RMEEZEEITXFIEWIE
e K A S ] v B R AR AR A AR
3% SEIREHAT 35 R S EH R, It — R PR e

HE4, X W5 FR S WFDC2, 2 — M S WA E
PR (W AP) 3850 3 T, & 801 A )z it B 52

KN J53% X HEA ) HE— 2 i AR BAT B B8 5
ARG BRI 8 i A R R BE RS 3 A S
PEHTIR A B 20 i ALE AT I FR BEFE RE J1 14 -6 40



— 6 — ERERXFFR

Journal of Chongging Medical University

TG 1A~ ELA T o 2 A B 240 LR R ()R AL 3
FARGE T KR B A1 P DNA (1) B 52751 R
A PR Z5F , SRR 5 RE A — 20, 40
I 5 2050 23 2 5 W) 2% 2 98 A A A 2 38 ) S A A
RZ— W G Ik A A B3 PEG FTHL 20
A LAk, RN R SR S X Rl O AR R
M), e 248 2 AR A 8 Y A A A X B 2 B R
FE R 32 B AL 2 aOR] H gentel MACS 43128 #5457
15 240 1 53 15 BF — AN FH 55 I3 % Hepes A9 15 97 5 |
2% R, PO B ATTA R PEG X 20 Jf B4 25 AR FH
PRI R g 8 o —TH0A B ) T AR, R LR
RIEA AR A8 HREE 1M, WA T
Ja W Sl . B, O TR — B T
V. T A 22 A X 40 A W B AR R AT T 2 )
RIME  HAERTE T IgM BPR A bR . A28
3 Z AR AR B AR T 3 BRBES I BT HE4
BT REHTIR Y HEA 22528 A0 i bk , Al ik 22t et
ot M2 AR IR )5 | et As e s ik . W
T HAE R RN HE4 AL A & F His %,
XoF T il B A TC AR HEA T 56 AIE , 45 S /R HOR 5 His 28
P45 4, A BUAR T HE4 1Y = BE R S 3k 1 1
3 KRG 2T A M A BRI R SR
1 HE4 & A5 BN o Il 1] £ 928 J2 A LA HE PRk 5 4 1
g iz N, LA AR R it A 7 IR E R
T ISl AR S I BF ) G LFTA 3 50 & A T FR Ry
(100 pmol/L) 51l PR % 4 {H (105.1 pmol/L) $£3T , A
Ao IR BH A5 AR e 2o b il 4 T2 48 =
o R AT LE RS o 5 A1 e LG A7 R o
Il PRAEAS B AIE , I 5 4k 2% R OGIE MO 1L, i — 20 10
UEABIFFE ] 28 R PR B

ZF LT AR5 0 1 3 KR 2L S TR A A, h
afi Al PR RO S 14T HE4 PR SRR, B4 i 4l i
RGP o B LR FH ) g J2 A A o, 7
SR BE , TE N PRAEE AR I -t OS5 hy il T 1) 445
So AER N AL DX AE U A ALK BE A oS
SR 22 RN 7 ik () ST BT T S

2 % X M

[1]  Qiu MH,Zou SC, Yu Z, et al. Clinical utility of human epididymis
protein 4[J]. Crit Rev Clin Lab Sci,2025:1-25.

[2] Jia MM, Deng J, Cheng XL, et al. Diagnostic accuracy of urine
HE4 in patients with ovarian cancer: a meta—analysis[J]. Oncotarget,
2017,8(6):9660-9671.

[3] Dai C,Zheng Y, Li YJ, et al. Prognostic values of HE4 expression

in patients with cancer: a meta—analysis[J]. Cancer Manag Res, 2018,

10:4491-4500.
[4] Anastasi E, Farina A, Granato T, et al. Recent insight about HE4
role in ovarian cancer oncogenesis[J]. Int J Mol Sci, 2023, 24 (13) :
10479.
[5] Kim NI, Park MH, Lee JS. Assessment of human epididymis pro-
tein 4 expression in breast ductal carcinoma in situlJ]. Diagnostics (Ba-
sel),2025,15(9):1058.
[6] Behrouzi R, Barr CE, Crosbie EJ. HE4 as a biomarker for endome-
trial cancer[J]. Cancers (Basel),2021,13(19):4764.
[7] Chen CX,Duan SJ,Ji JN, et al. Structured protein probes modified
with selenium nanoparticle for 1-minute measurement of SARS-CoV-2
antigen[J]. Biosens Bioelectron,2025,268:116878.
[8] Chen XH, Liu HX, Ma NY, et al. Precise determination of CpG
methylation through entropy—driven cascade circuit[J]. Anal Chem,
2025,97(25):13325-13334.
9] kUL A L5 TR ERSMNS W bR Rk 43
B ()). hE 25, 2019,33(9) : 1058-1062.
Zhang XM, Yang 7, Zhou C, et al. Analysis and thoughts on the status of
in vitro diagnostic reagents standards in ChinalJ]. Chin Pharm Aff,
2019,33(9):1058-1062.
[10] Lingg N, Daxbacher A, Womser—Matlschweiger D, et al. Alkaline
treatment enhances mass transfer in Protein A affinity chromatography
[J]. J Chromatogr A ,2022,1673:463058.
[11] Ramos—de-la—Peiia AM, Gonzalez—Valdez J, Aguilar O. Protein
A chromatography: Challenges and progress in the purification of mono-
clonal antibodies[J]. J Sep Sci ,2019,42(9):1816-1827.
[12] Xie QG,Huang YH, Zhang XL, et al. Development of an indirect
competitive ELISA based on a stable epitope of B-lactoglobulin for its
detection in hydrolyzed formula milk powder[J]. Foods, 2024, 13(21) :
34717.
[13] James NE, Gura M, Woodman M, et al. A bioinformatic analysis
of WFDC2 (HE4) expression in high grade serous ovarian cancer re-
veals tumor—specific changes in metabolic and extracellular matrix gene
expression[J]. Med Oncol ,2022,39(5):71.
[14] Mitra S, Tomar PC. Hybridoma technology ; advancements, clini-
cal significance, and future aspects[J]. J Genet Eng Biotechnol, 2021, 19
(1):159.
[15] Kou JQ,Shen JZ, Wang ZH, et al. Advances in hybridoma prepa-
ration using electrofusion technology[J]. Biotechnol J, 2023, 18 (10) :
€2200428.
[16]  TEXGFE . ARIEA ST PO A B e BTN 5 B B89 A0 I A7
BRI AN SRR, AR AE AR, 2023,58(11) :75-78 .
Wang XZ. To explore the cell types fusing effectively with myeloma
cells in preparation of monoclonal antibody by hybridoma technique[J].
Bull Biol,,2023,58(11):75-78.
[17] LuY,Fu CH,Xia C,et al. A method for separation and purifica-
tion of mouse splenocytes by density gradient centrifugation[J]. Prep Bio-
chem Biotechnol ,2021,51(5) :415-421.
[18] Sun MF, Yang Z, Ma ZW, et al. A ultra—stable point of care
nanozyme—-based kit for ¢Tnl detection in human serum|[J]. Front Bioeng
Biotechnol 2025, 13:1570668.
[19] Chen CX, Yang Z, Ma JJ, et al. Recent research progress on the
biological functions, synthesis and applications of selenium nanopar-
ticles[J]. J Chromatogr B Analyt Technol Biomed Life Sci, 2025, 1252:
124448.

(TR . FFHM)



