OVY=0TA A1 il A s lact P9 8,50 LS (oSely psle sl€iM0 [ty suStily alas

Gl Sy Sk 83, (59, 2 HCG 5 JUglS 50 sl 51 31 oo

WA/ VN 15l sl T YT e 2l s s

oS>

iy

(hCG) 0Ll i s 353tS Omypn a0l L 5 g5 5l i o (Sl sladsha iide 5 aiej
rl o3l SLt Gl slad sk 03, S e 5 OG Tals S o Ol 1) OF Slizie 5 Ladsly 3
Ao gy Ol Gl s glad sl (55, (T8B12 5 TIS8HT 7D9) hCG Ao JU S s (slagsb T I Guied
Sl ise 4 5 S T8BI2Z 5 TIBHT D9 JUslS s slagssb il atiSmd 5 (slalosis jon iyl b0
Shles 318 5les S 5l ealizad b w] &b Lol sl Ladss Lus 5,5 Jlo |51 & 5o Balb/e
lassb il 3 Shas 5 skt o 5ay 15Vl 5 SDS-PAGE .23 8 plowil Sy s ya5 a5 )i =G (s 2
BE I T Vi -5 POV PR R B LgLALS.)LIV;\JT L "MDA s Hela" olusl gl oo sk 635 95 .5 S LG
SDS-PAGE  gl-l e U5 rlaasil s el Jolo 2oled e 5 055 4 1S5 S (Sl 5l clny
sl3 OLz5 (ACG) b g e 05 51 L 1Yl s 3y cillas oJ 28 (gL 2T L el &2 lge (5801 oS sls oLis
S sSas Seo sl 5 ke isled dmes WG 03 AT Gasiis 4 B eliad s slagsl T oS
oS 5 e S TDY (3L ST candllae 3,50 Slagssb 5T o 51 S5 S Sl el jles e (slacSal
Ol o diadia 5las 53 3l 5 0o NCG s JU IS e (slacosl T gt 35)s aallae 5,50 slad b 55,
GBS o,ls (6535 cdle 45 DY (g3l T .S Lo by T HEG 35 ¢ sl o slad s O g 65 55 o3lizudd

315 o5l Cools oa SHCG 5 Shes 035 2t Sl oa O 1ol Bda (nl Gl owlie

hCG 1 U IS s glacosb ol S gt 31 Olal iz w5 55LE (Ol fgutels” olals”

5 i by 6olask Olss Jgbins NCG Omypn s sl gl

JhCG ))'A;- ca;.i}‘b JJ:S/‘-;G Q)}J Lh)jﬂ}: ‘hwjj L&JLLJVJ DL

\ n
*Y B .
ISP E
T 55 Lo e

S oSS0 oIl et S
Ol O o pebi o 5 oK
(o pile oA ol oy 09,5 =T

Ol Ol ¢ sk o i ol

PROC Y B Syt S EN Py =Js-..;5*

038 (i pole AL pda S5 JLls

TYA-AYAATE A o dls ]
E-mail: mirshahi@modares.ac.ir

FPR Y

sldsle il g1l 53 BhCG Losaie OF ladsls s
ol o3l OLiS (Flow cytometry) (s ze g sls g, Lo Sl o
S das e 0L asl Ol 53 hCG 28 L bLs,l s e
35 rbye Ly Jale hOG holo 5 jlilze ale hCG (sl A1, 5
bl Cid e hCG 31 S ey S LTl s bl e,

Loy gla, o8B ansilo ax g aS ol yesila ol > Cystein knot

P90 570 o)lais o £ 0,90 o ld K pale olCitils o K3y otCils alons

human Chorionic Ll i s 5 93lS Oseysm

olgls gl suds, SIS Gl Gonadotropin (hCG)
b s WIasly 55 93 5 & Cowl LH 5 FSH (TSH (gla(sge, g0
Sl Al 5 5wl Al QY OF UWIT dly 5 ool ol 1S025
SIS slalgespn b ST dlg s ol sl dd VY O
Sl 5 col wlie (LH 5 FSH TSH) o3lgls ol uds
Sl el dol VY Wlisey by o alseosm cnl sl dls

(CTP)_L:L;:IJ\:%AJJ—CJQ.LJ é\thG JW;—CMJ:‘\S


www.SID.ir

U/JK‘W J 4;*:‘7(;":3"’ oYy

ol bty ol Fopg/ml 5 558 i g )0 (g5l 1640
d gk Lad osls oS Balb/C o se b)) sdmsadis oY
o Slas Ol 2 b 45 Balb/C 515 (sl b gn 4 csuslmor 31 me
Gy (Ghse o a dshe OxV08) Sliw s o) swa sy
5> oadss ke 5 oslaer Liianl mle i wia 5 L0
Sk ‘a.m‘_;)j@.? slaca] b LLs gl - oC
Jao 6ls K Sdewy 5 L Ao 00 Sl e U:JJJ L s
sladi sl Ll 5 JLs PBS 3L ade Cutoff YY+vv 5Ly alS' L
2505 e 3 oMk =G s 5 LS Ot (55 eddlalss
Gyt 5 0Ll Joliay Cugr Al JUis! DEAE -l s
Ol .58 oslizal Tris-HCI (pH=0) 3 PBS I i 54 (A 52w
Forl YAz Jsb s eld Rl ke s ol
Sladisad clale (Y — 0 086 Sl eslanal Loy as g el
SDS- L o ardsss glassl 1 ot s 8 avilne s
Gl Lo OYVem) olslé dojs Ve U5 s (PAGE
SIS 255 U5 e 550 GTO T e S
5V glaSal 55 hCG o3 51 hCG L JUIS s glaggal i
Glasb x5 @l 05l sl 31 5 Omg/ml) <55 3
Y lacals 4 cilie glacdle U sl adss JU,IS
L;:Lfd“ﬂ OF dLisws 45 Luys 3 4SSl aids 4 Cileay 5 4L
5s 8 sl 4ids Ay a5 LSLHRP L plaolis o 5
el Sl e b s S skl TMB (gl o 5
o (ESTy B e s S eslitul 1Sl i ST
A el S, 1Y e 5 OD YO s
oAl JUlS s slagsl STk S v gladshe o3, Jles
3 & 56 G- 45 MDA 5 Hela b o slad shes oo,
5B esls ciS (Kals a s Jole YOO o F) Wl i el
L les 0 s JU IS g slagesb ol 51V oM clale b
L lacSals 0 CO2 5 YV °C bos 55 O gamils sSCI 355 aw 31 e
Sals a5l 5 a4 BI85 Son 5 s Sl 5SS
Sl 38 (1 =l slas) 238 pledl ol il
VF ol 5 SPSS 133l 5 51 S eslial Laesls BT (sl Lao
J-:SUT & one way ANOVA  Student’s t- test ;JUl 048y 8

Slredl 2l L u,_ﬁ;l.:a Syt edls 5 al eslaal Waesls

Jos a6 O oo (i 5 KOG &S sl slgiin 5 o
e 355l 53 epr bl S VEGE i3I el s
3 MG A S 5 by S boles T S e s sk
FonFl s 52 pegr G 5 Sl Gl s sk S s
Glassb 31 5 Olse s Gl sladshe Skuln s
55 Solegs Olgear 5 Lol Sl sl 55 0T ds JU S g
Sl Sl Sl S5 53 58 ekl STty 5 et
heG Sos.0l bl an @y aliw S5 b
el s 5 JUS e slaggsl ST ekiS i 5 glabosil e
slassb sl Wy sln bl wa ol 51 ol tags s
33 G Lol 1 padss 51 s Ad esliza hCG ds JU S s

A3 Sy "MDA" 5 "Hela" oluil Sl e J ks o3,

weron uj’})

Blabos s pa s Jols oot andllee (ul s eslanal 5,50 3l ge
hCG s JU 1S 5ie (slagal o oS0 5 TSBI2 5 7D9 (T18HT
S 0l &S el (Sl 1gG) Fe us L;:L_L;ﬂ eloSAJ 55 Man-1
03, L ag Ali e S JUS e slagsl ol Clidss
sl 5l (Carcinoma cell line of the cervix) Hela s, Jshu
(Carcinoma cell MDA QLM.., QUaJM J}Lﬂ 03y 5 Oyl )}ML
o ol wly o e 0asliils Jh SSL Sl line of the breast)
Goat Anti-Mouse IgG, 4 45U 63&;"31 LR -y N UGN
L 4 Sigma S ,5 3l Horseradish Peroxides Conjugated
OS5l (FBS) o8 e g 3 RPMI 1640 Joho =iS
Sgpady S (oM = OS5 sl 5l 3ol =G i 5 Gibeo
03, 5 labogls o A8 5 LAS 4 Sigma oS 5 5l 5 e
(10 CO2 5 YV °C) Joho S H 5Ll 5 Sl sladsha
b ok s b Jsbe oled d e Sl Sl OLeabl sl 5 el
1N 5 PBS L0 /YO e 5 b ad sk Slaly s plil L5 Y s
ooote o o&ils s s ilesl 5l i .co 8 &40 EDTA
Clidss S 3 ol eSS glaslsl 5 YA Jle s
A el VWA Il s Al e S5 JU IS s slagssl
RPMI Lems 55 Lol sy oo 1 31 lasal 5T s 5 a5

VP9 5709 o)lais o £ 0,90 1 lid (K pole olCiils o K5y oSl dlox


www.SID.ir

ovo il e islaslos sy s hCG wis JUi 3 sk slaggals 5T 3

4w "MDA" 5 "Hela" Sl v slad sho 03, 1 o 585 Soo s slas
5 T8BI2 7D9) siall bk S L sl S o S
O3 ron s edalie 35 Sl S Sen b s (TISHT
VOUSE 5 a5 480k L isled g a5 e LB S
Hela J e 03, (S35 SouS 55 st 1 TD9 (o3L 2T sl ol
S S g 53 S o Cmiles Wl L3S 51 5 5 ls MDA
JxS e TISHT7 5 T8BI2 L sl leg slaSials ;s ladshe
Clsals 5l Je piled b Sltalie cpl 5,5 6 &g
o b s al <e/e) baesls LT 5 slas b Las
MDA Jshe o3, 35, TISHT 5 T8BI2 (D9 (gla gl sl ol i
S Sepl e 3y (A-Y IS2) Hela g5, » Lol ol alis
(B-Y JK2) Al o SUAS MDA A, 5 7D9 (s )5ls

slisles slacialy L3 ad e slaws Hela Sl e J sk o5,
51 = T8B12 5 Man-1 (D9 (TI8H7 JU S s (slacssb 1 L
A LT SPSS Sidle 5 L5 (GialesT V) aoled sl o8 8
LGalr cl 03 sldfoled sadsle b sze SOLLS (T s el
oSt J,x8 5 T8BI2 Man-1 (T18H7 .ol Hela  Jslos o5, 2
(P<e /) 505 LT b (g I8aT CoMast| TDY 5 4zl ls ims

ol as ks SAVL s S £S0ks MDA b Jsks o3
Sl gl sl Lawy &8 MDA b o slad i o by
A ls50d) A plnil (Ol o iy (ol 3y o

s Man-1 (T18H7 LgLaggngu_:JT S Salr s ()15 pae sl

0OD450nm

Y/0

/0 A ——7D9
——T1sH
\ A —)(—%8]31
2
—e—Man-
'
/0 A
(ug/mL) cLls
Y ¥ 5 A Ve VY

(1Y) hCG bjg’.ﬁ L Man1 (T8B12 (T18H7 (7D9 6u5>g_;37 SS9 N ,ls 508
sl ml cilie e bile 5 450l GBI gles 5 sl VY 5 coat 1V <y 53 hCG
fOnm 3 g5 ol 5 25 HRP L oLz mouse sl st (ool sl s wlsl oJsl

A il g s VL L 3 Y S 5dl s ol b 5 5 TMB 03 S 6L51 51 g

VP9 L5709 o,las o 9 0,00 (s (Kb pgle ol€ils o ity 0aSCils aloeo

alie (Ve =la ilesT slas) Ws S alws (MeantSD) aseive
B sl e DA (gl pae BV Cilisee éuojjf BE J:QL:A

A e as S a3 s </

Laadl

o2 Sl Oleebl Jsam g tlassl ST jadss 5 Ay
5 e =G s Gkl SIS 5l S Al il
VO USE 5s 8 gusbOles Ad plnil SDS-PAGE (s 0
03 sals Olpea mydoled @b sl Sl 53 S e sdalia
(Slol Gl sy clen s cad sd eslizal JS04e
5 Se S sl eyl sl S Sl eslinad 550 lales e
assb il olms g/ liS 0 =i 5 5 My | sk a1 Sp
S s padss glaost ST Ll S s S o adss
Al a0l Gt el SOl 5 sy alie J RS sl
Qs pad) A3 el 1Y) el ol 05 b 1 Oluabs! (4l 5
sl dpY el ;s hCG o5 o1 0sls L3 51w
ol o WLl Ol & el yadss glagsb sl I sl
TSBI12 D9 (53b 5] 4w o das o OLES ) Sls 500 45 (g sb0len
s sl o |y hCG 05 sl Azes hCG As &S TISHT
el sl 5088 55 sasl Fo ds 48 Man-1 JU S s (o5b 5
Al es 1 hCG o5 21

5 oA QLIS s slagssl ST L Sl (slad s 035 Lo

\0+KDa

wdd adss JUS se slagab T gl SDS-PAGE J3 \- S
5T Y Gbeled ( SLIIIZG b 5T Fe axlss as JULIS se ool 5T Man-1 o) o led
Olpea O oyled (3L ST hzes hCG Ao (3L 5T 4w ,a TD9 5 T8BI2 5 TISHT f

Sl O s LS N0 LT S350 035 45 A3L o ks S 5 S5 pe 055 J 58

WWW.SID.ir


www.SID.ir

OllKas 5 A i avs

8B12 D9 JU oS g slagal ST 1 Y- K5

o b gbSalr 5o b Hela i) 5 SoeS 555 J1TD9 ol 0l Lo losle mon b oS ol J 28 Sl w0 bgs o coly 4 oy Sl ke S0 5 <l Hela s, TisHly 5 TsBia
2 Sl ol e 0l Jul (P /o) 0=V e) e slahle3T 3 058 W 5 Sl sl sl okt L oS Wil e JuS Sale e iy 55Ty, 5 TyByo
SSiie slasl ol @ by e slaas B) (P<+ /1) G I inn 58 Sl 5 WOl () sboyan Brz o LMl 515 352 5 Sl 4y 5 7D9 & by o Saly
O sl cl S MDA sk 035 (555 TD9 (iS5 st 31 ol J 28 Sl 5 TygHy ¢ 9 Lol Saly o ja Sy 4 o 5l &S Sl MDA J5le o35 (55
(P</0)) Az sl J oS Sl 5 ol o s TisHy 5 TgBpa o (813 5 A T Las e sacSals 51 Jske oled 5l e oS 03 sl ime (P<+/01) (55lel Ll
L 4
QS
Yoor X Jsbos slass i Voor X Jgkos olss
\Feo - \f..
‘Yoo oo \Ye
Nozess 4 Yeoo
Ao | Aee -
$ov | [
feoo T
Yoo o Yiors:
JrS T8B12 T18H7 Man-1 7D9 Jzs T8B12 T18H7 Man-1 7D9
IS 5 JL S s sl T JAS 5 LSS e 3 T
JU S 50 sLlagal ST L ad ;e slacala 51 Joho 5 5led ¥l gl T8B12 Lassls 5T L ol et gacSaly 51 Jghe i 5led Y-l g3
sladshw bz MDA Jghw o3, J 2S5 Sal> 5 7D9 Man-1 (T18H7 (T8B12 @i 5las sSals Hela Jglw 63, ;3 J 25 Sal> 57D9 s Man-1 (T18HT
02y dilen 33 n o ss JSCE 3 basled 53 eslil alge el s (GiulesTV0) e 3 sle Sl Ladsha el da e (le3T V) s 55l Sl 0l 5 530elo Ko U et 5
T8BI12 s Man-1 TI8HT 4 by o slacsSaler 53 552 50 slad s sl Hela J L TI8HT 4 by o gacSialer gladshor 3laas 358 o o3 IS5 3 cbasles 55 onlinul 3150
AP</4N) 55 352 5 TDO 5 Wil (513 gme sl 42310 ls e (O AP</4N) 54 s s VI TDY 5 T o 5 423l Sl ixe CMt| TSB12 5 Man-1

1190 5709 o)loss « £9 0,90 (Sl iy pole oLl o Kiy 0uSiily aleo

WWW.SID.IT



www.SID.ir

oyv

1gG 45 JU,IS s slagab ol ool 4o w3 ls "Hela" 5 "MDA"
— 3L BTl s el OLES 355 ) S 5 s G (ien
dY Osasl 53 Kan 5030 hCG Cilises o sl Ao s
Gladshe sliz 3 hCG plas S8 aul o plulid | hCG

5 TSBI2 JUslS s lagosb 8T b pae Sl il o

AL e hCG s dbyy o gl U395 s 53 Cle 4 (TI8HT

W.C«w‘ 5-/\.:»\4-‘) QLJ\ “ JD9 6)[4;5:41 LS)LSJJTE C;.«_.».pl}

G, Sl oS das e 0L Lol b olaalis

S Asl a3y sege (28 4L RCG 5 Shas e 53 DO (s3b
OSon S 335 o b Dl ) oS L glaclile s (b
lackile 55 w5l O b OF e 3T O et 5 ool
SeS 5 s Sl il o el @ [ SO 2815 (oS

Ssline S sladshe Cilis glaes, 53 hCG Ol ,lads oS

oV

W

References

1. Charrel-Dennis M, Terrazzini N, McBride JD, Kaye P, Martensen
PM, Justesen J, et al. The human chorionic gonadotropin-beta
arginine68 to glutamic acid substitution fixes the conformation of
the C-terminal peptide. Mol Endocrinol 2005;19(7):1803-11.

2. Acevedo HF, Tong JY, Hartsock ~RJ. Human = chorionic
gonadotropin-beta subunit gene expression in cultured human fetal
and cancer cells of different. types and origins. Cancer
1995;76(8):1467-75.

3. Iles RK. Ectopic hCGbeta expression by epithelial cancer: malignant
behaviour, metastasis and-inhibition of tumor cell apoptosis. Mol
Cell Endocrinol 2007; 260-262:264-70.

4. Ind T, Iles R, Shepherd J, Chard T. Serum concentrations of cancer
antigen125, placental alkaline phosphatase, cancer-associated serum
antigen and free beta human chorionic gonadotropin as prognostic
markers for epithelial ovarian cancer. Br J Obstet Gynaecol
1997;104(9):1024-9.

5. Wu W, Walker AM. Human chorionic gonadotropin beta
(HCGbeta) down-regulates E-cadherin and promotes human prostate
carcinoma cell migration and invasion. Cancer 2006;106(1):68-78.

6. Acevedo HF, Hartsock RJ. Metastasis phenotype correlates with
high expression of membrane associated complete f hCG gene in
vivo. Cancer 1996;78(11):2388-99.

7. Sheaff MT, Martin JE, Badenoch DF, Baithun SI. Beta hCG as a
prognostic marker in adenocarcinoma of the prostate. J Clin Pathol
1996;49(4):329-32.

8. Ziecik AJ, Kaczmarek MM, Blitek A, Kowalczyk AE, Li X,
Rahman NA. Novel biological and possible applicable roles of
LH/hCG receptor. Mol Cell Endocrinol 2007;269(1-2):51-60.

P90 570 o)lais o £ 0,90 o ld K pale olCitils o K3y otCils alons

Fathi M. et al.

Okl gyl DY s sz sdslie J 2S5 LOT w55 5 TSBI2
G = D9 Sl aeslie 55 (P</0)) Cl 3lgn pla b (g KT
OF 36 5 (P<e/e)) cudls 525 (guls sms SDst| Hela 5 MDA

JfJJ.Lr"M_JMDA L;)'LN aJ)J._:

Son

3

Gib SINCG ds JUS o slassly ST A5 53 ol 500

Slon Slodimr W5 03 s i Sl n slosd ma
s o oslawl hCG slhlst Sldl glaghe Sl lad g 5
R o 3 & e NCG A JBIS s slassb BT 2855 S
5 1 hCG el oS 35,8 o o3k sl sdiSuI 5 slasa s
Slaesl T &S aas o Ol Sllas Ll s Ol 53 Ol e
b sladshe Gy SonS 5 s Sool CG e las s

s> Cos JU IS se slagssb 5T w51l Jtagsy oo Ll
A&Uaﬂ 6Lﬂsd}l..~ 03y Ssy £ &.:MSJJ}LM C.a-:«ﬂl> 7D9 hCG

9. Zygmunt M, Herr F, Keller-Schoenwetter S, Kunzi-Rapp K,
Miinstedt K, Rao CV, et al. Characterization of human chorionic
gonadotropin as a novel angiogenic factor. J Clin Endocrinol Metab
2002;87(11):5290-6.

10. Cole LA. Biological functions of hCG and hCG-related molecules.
Reprod Biol Endocrinol 2010;24(8):102.

11.Kalantarov G, Acevedo HF. Demonstration of dose dependent
cytotoxic activity in cancer cells by specific human chorionic
gonadotropin monoclonal antibodies. Cancer 1998;83(4):783-7.

12.Yu N, Xu W, Jiang Z, Cao Q, Chu Y, Xiong S. Inhibition of tumor
growth in vitro and in vivo by a monoclonal antibody against
human chorionic gonadotropin beta. Immunol Lett 2007;114(2):94-
102.

13.Gebauer G, Fehm T, Beck EP, Berkholz A, Licht P, Jiger W.
Cytotoxic effect of conjugates of doxorubicin and human chorionic
gonadotropin (hCG) in breast cancer cells. Breast Cancer Res Treat
2003;77(2):125-31.

14. Talwar GP, Gupta JC, Shankar NV. Immunological approaches
against human chorionic gonadotropin for control of fertility and
therapy of advanced-stage cancers expressing hCG/subunits. 4m J
Reprod Immunol 2011;66(1):26-39.

15.Vyas HK, Pal R, Vishwakarma R, Lohiya NK, Talwar GP.
Selective killing of leukemia and lymphoma cells ectopically
expressing hCGbeta by a conjugate of curcumin with an antibody
against hCGbeta subunit. Oncology 2009;76(2):101-11.

16.Mirshahi M, Shamsipour F, Mirshahi T, Khajeh K, Naderi-Manesh
H. A novel monoclonal antibody with catalytic activity against beta
human chorionic gonadotropin. /mmunol Lett 2006;106(1):57-62.


www.SID.ir

Tehran University Medical Journal; Vol. 69, No. 9, December 2011: 523-528

The effects of anti-hCG monoclonal antibodies

Mojtaba Fathi Ph.D."
Manoochehr Mirshahi Ph.D.?
Mohammadreza Garaati Ph.D.>

1- Department of Clinical
Biochemistry, Faculty of Medicine,

Tarbiat Modares University, Tehran,

Iran.
2- Department of Biochemistry,
Faculty of Biological Sciences,

Tarbiat Modares University, Tehran,

Iran.

*
Corresponding author: Tarbiat Modares

University, Jalal Al Ahmad Highway,

P.O.Box: 14115-111, Tehran, Iran.

Tel: +98-21-82884408

E-mail: mirshahi@modares.ac.ir

on human cancer cell lines

Received: August 15,2011  Accepted: October 08, 2011

Abstract

Background: Human cancer cell lines express human choriogonadotropin (hCG), its
subunits and derivatives, regardless of their origin and type. It appears that hCG is a
common phenotype in human cancer cell lines. In this research, the effects of hCG
targeting monoclonal antibodies (7D9, T18H7 and T8B12) on human cancer cell lines
were evaluated.

Methods: Monoclonal antibody secreting hybridomas were proliferated and injected
intraperitoneally to Balb/C mice after treatment with pristine. Two weeks later, ascites
fluid was collected. Purification of aforementioned antibodies from ascites fluid was
performed using G-protein affinity followed by ion exchange chromatography. SDS-
PAGE and ELISA confirmed the structure and functional integrity of the purified
antibodies, respectively. Two human cancer cell lines "Hela" and "MDA" were treated
by the purified antibodies. Three days later, different wells were imaged and the cells
counted.

Results: SDS-PAGE gel (None-reducing) indicated consistency of band migration
patterns with control antibodies. ELISA test using hCG antigens indicated that the
produced antibodies could detect hCG antigens. Cell lines were cultured and treated
with different concentrations of each antibody. Counting and imaging different wells of
treated plates, indicated that 7D9 antibody had a more significant (P<0.01) cytotoxic
effect.on cancer cell lines than the control cells.

Conclusion: HCG targeting monoclonal antibodies can be used for targeted cancer
therapy, as human cancer cells express hCG gene. 7D9 antibody that exhibits protease
activity is a proper candidate for this purpose, as it possesses both antagonistic and

enzymatic properties.

Keywords: Cancer, cytotoxic, human choriogonadotropin, monoclonal antibodies,
targeting.
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