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Advances in the Research of Human Prolactin Receptor Antagonists G129R-hPRL in Breast Cancer
Therapy
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ABSTRACT: OBJECTIVE To introduce the progress of specific human prolactin receptor antagonist G129R-hPRL in breast
cancer therapy research. METHODS Review the function, mechanism, advantages and disadvantages, improvements, the
application and the prospect of the prolactin receptor antagonist G129R-hPRL in therapy of breast tumor through searching and
summarizing relevant literatures. RESULTS G129R-hPRL can inhibit proliferation, mediate apoptosis of breast cancer cell
and play the role of anti-breast cancer by competitively antagonize endogenous prolactin. G129R-hPRL-based multi-functional
fusion protein, as well as combination G129R-hPRL with other anti-tumor component also shows a stronger tumor suppressor
effect. CONCLUSION  G129R-hPRL is expected to be an ideal drug in treatment and prevention of breast cancer.

KEY WORDS: prolactin; prolactin receptor antagonist; G129R-hPRL; breast tumor

EE&HH: NZEN R RS H (200711020913)
EBEN: Wi, &, fit, Y Tel: 15947221639  E-mail: gulikangjing@163.com  “BIEEH: i, &, M, BIR, s
Tel: 13015269762 E-mail: synmg@126.com

30 Chin JMAP, 2011 January, Vol.28 No.1 P E B 24525 2011 4F 1 H 45 28 2555 1 3]




FLMGE I A2 7 UM 8 Lo B O i R L 2 R R
i R R, e S A SR RO R LA
Ji A S R RO R AL AER TP,
FUMRIE 2R T B B0 5 2 AR SE A .
TEFRIE T A7 ke LR 10 95 2 R JE 22 4] 1t
T KU UE I $L % (prolactin, PRL)
FUIZ S5 RAERKRE . Bl gtk
4T PRL 25900 2 RS2 R R K G, X
FA A BT A R A i & PRL RS TR, (H
DA JC 70 BHL o T AR A AL 4R 43 W PRL, J7 AN B
F U, Rk, LU L 2552 44 (prolactin receptor, PRLR)
Shy B P 7L g DRV I T 46 1k A AT DG T £
Ko H bthad 90 fFEARH LK, ¢ 5wk PRLR 4
PRI TF R SR — A B D Fe ek . i 58 A8 45
Pt H iR £ —2% PRLR $59i7), ©il
BE I RAR PRL 2 JIEE 51 ANAS[R] R 548 Sf 58 4 1 41
HIAPEYE PRL 5 PRLR 45 A AU sii%
(1) PRL #5842 45 BT G129R-hPRL [ U RE 1
P PUsk A, SO 78 FLIR MR i T T
FEH I FH DL B A S 1) R 5 T AT A4
1 PRL R ZLARARIE A <RI

PRL AN HRWE, BRIEAN WSS, EH]
2 P AR AR 2 S i B 4 W B 5 W T 2R 5
ER, HRZERT NI, ERMEH TR TR
PRIAER . A DA S PR A AR
PRL A4 A FH I 550 5 e s R0 A2 4
Bl PRLR #H&E G5 K ). PRL A2 4 5
PEss, LR 1 SRR R, A7 2 SZ2ARSER )
K. S53%2kg &0, PRL &eild HA & 1 55
—2rF PRLR 4%, JERIEMER 101 R EA
Y, SRR PRL A2 M JF 8 HA i 2 5584
T PRLR &6y, —ANimE 102 443, m
R PRLR A BAENE, 2Ty &2 44
FHOCI JAK/STATS 5 5 38 B G o dh ok, i
% Ras/Raf/MAPK Pl & ERK Al PI3K/AKT i 5l
¥ . PRL b5 X 2 ig 42 K5 el e 447 &
AU B LA 355 BRR 25 PR 4 o s 21> 41,

KR AT I 22 R s . FEREF 90 A sh ) sE 56 i
TR, AN AW HL 4306 R0 55 43 W PRL 2 HEARE
HEFLIR IR AR, R LR 0 K AR R R i B A T
SR U i, BB MTAT R % R 4
Hb S H 488 TR 48 48 )5 I 22 s PRL ZKSF 5 LR
Jot A9 AR 2 IEAH OG5 A L 25 (human prolactin,
R E B T 252 2011 4E 1 45 28 3555 1 30

hPRL)MRNA  7E 3L #4123 rh 119 & B A0 28 4 3
PRL 76 A FLIRFE AN B IS R B, PRL A& LIRS
PRI E 4y W5 oy W A K s PRL KT FLIR 4N
M H A 22 24EH s PRL i i (i 3k 40 it 384 5
RUAETE, SN ME sk, 4R bR i 16 1 H
Z 5FUMRMRIR A PRL RS SRR e 140
i 98 A AR RN A Bk ) B s e L 4 AN
FUBRME A2 PRLR KIA/K¥ Eii; PRL i ff
PR WL LR N SOFLI s % s 6 PRL W&
P (435 B 700 T 40 ) P L R A P g S s
PRL 5 PRLR (1) 45 & n] $0 i ZL R s 4h i 1 2k
KM, Rk, [ Ws/5% 43 PRL/PRLR (KAH T
YEFILL & PRLR AHOCHIME 5 e AL FLIR I AR
Stk b BT BB . TRAFGS
FRARPT PRL 988 (B H A7 ks, ILrp—Fhdpis:
W TR R PR PRLR $5PU5 .
2 hPRL Z{K#E47 GI129R-hPRL HIFF & R HAE
FA# %l
2.1 GI29R-hPRLI{FF K

CF 20 2K Chen %5 M3 i1 KF A AR K 3825 (human
growth factor, hGH)Z7) ¥~ R ~F B2 €3 1 55 12047 (1) 1
RIR (G) B 4 K & 2 (R) 1 T %t — FhGH 3% 4+
PEZ AR FE U AIhNGH-G120R, {EAR N 4M Y o HUBH
WrGHAIAE ] . hGH-hGHR & 54 45 M 55 W i 17
WS 3 1R H 2R A8 L2 Ak g A A R2 ) — AN
B R4y, AFE WhGHE % — 53 FThPRL 5 hGHZ;
¥ LA 24 X 38 Gly 1290 4% X — J51 3 Chen!* ')
MGoffin! > SHE T N2 S HEAT 5206, FFPRLES
12907 1) H 28 B8 B e o RS A2, JF R HR A LA
ThPRLRAEH171G129R-hPRL.
2.2 GI29R-hPRLI T fE

Chen %5 PVR F1 40 f 3 58 52 5k W1, G129R-
hPRLX T-47D A FL M g 40 B 5 58 EL A 031 25 8
2 G129R-hPRL 5 HulfE iz 57— & N H s, Ay LA
LR 2 B 0 1 L5 40 P 38 0 o Ak N 5 - ad ik
TUNELSZIGIFESE, G129R LG &K 7 X% S 45
hPRLR P FL R e 40 M 3R A AR R T AR PN SE R e
52, GI29RHELE 2% /N f A4 P LI i g 26 U
RIS BE W], G129R-hPRLAT ik —FhiG
7 LA S IR L B (1) R AR 25 4)
2.3 GI29R-hPRLI{ 1 FHHL I

G129R-hPRL¥ PRL {4 ¥ 5 Jie 3 A4 AT /N (1)
H &Ry A KRR, X AN

Chin JMAP, 2011 January, Vol.28 No.1 <31




IR T SR g A7 21 S M s b, T ELURS 2R
FEAEAS AN, BHIEAT 5525 552N 2 AR 45 5 1 A
G TS HE TN S RS, K
IH R FF S5 G 2 AR RE 7, BT LG 129R 2 i it F1 8T A=
RIPRL 324 2 MR AR RS/ 0™, BLE RS,
G129Rfg 5 35 4 P35 HThPRLX ¥ 25 MU NS 3L
Jigs 4 B R AR T, BHIBTPRL S T [{I JAK/STAT Al
MAPK/5 5l i, M Capsase-3, ‘3T
JE PRI Bax A iR F0 36 X+ TGF-BI s i, Ui
S bel-2 14735 A 5 TGF-alfft 26 1k R, 4 4 g J&
IR A, BETT A T
3 GI29R-hPRL 7F7E HY 5k B K2 28Uk
3.1  GI129R-hPRLAELE [ Bt

WEFEN B AERE S IS B, A UG e
" G129R-hPRLAFEFEAR AR AN TR, RILH — i 12
BEGE GG, e B R R LA U 4
Pethee JRRIAE T AT A25 2 AR R SE AU A 2 B
SEASHNI L 5 B2 4 2 AR BE AR HAE T, AN 2
g B, e IH AT LS 6 2 PRLRIM il
HAE FHLHR R 55 B A R PRLSE 4 45 5 24K, IX i
WA WA 20 EE A 5 PR PRILASE FH B o 1 8, T AE IR A (1)
W T RN A ¥ S 7. AR
7N, W R UR RSN ED 34T, LI
UK, X PR AR WS . B2, GI29REI
i K (R Bl A FH 25 B S B ) A )
DRI, GT29RANfi s A B3 28 PRI R A FH 7= i i 75 a2k
—ut.
3.2 ZiPRLRAEHLF A 1-9-G129R-hPRL [¥) #4) 4

71 %5 PRL PRI N-2A 3ify 25 74 F0 ) fig 20 AT 0F 5 1) ok
i, WFFEE KL, N-K i & PRL/GH/PL A % Hh
259 B KX 1. T/ Goffin &2 ME1E T — 241
N-K 3 548 (U hPRLAIY) . 45 F I, Gk IKHT9
AN G IR S W 3G I LB 2R v, TR IX —N-
KB 51 NG129R-hPRL, SZU6 455 BoR, IEN-
A ity G 2K (P hPRL XSS AR 44 A 1-9-G129R-hPRL A
AT LBHWT BT A7 C &N HPRLITA S HIMS S5 5,
SR PRLIFAG M5, i H 5 GI129RFE I H —
SE LG EAS R, A 1-9-G129R-hPRLTEIZ 4
LK P 5 — T 0 B ) P 28 v 30 T B T e
WA, BT R RUZ 1) Ba/F-LP B N2 41 i 3%
B M R RS BE B S2 AR . 4T K IR S DR T
AEE I TN-Kiii 2 502 52 R8s &, 4N-K
i df 2R J WA Bk T AL S B2 AN S AR I B A, TR

-32. Chin JMAP, 2011 January, Vol.28 No.1

IR T B T AR AR s P, 1K — P AR 4 R A
T HEER g BAR R B A U, A6 T 55 1ACPRLR A
YL, A1-9-G129R-hPRL#Y Fx Jy 55 24X PRLR 4% #1¢
# o HARA1-9-G129R-hPRL & H i % I (470 LR i
yIE T, (HN- S S8 AR 0 T A% Ry Rl
FEHUWT T b 2P Hm i B2 (ICs0) i A 2 25 008 1T 2
BRI ATERE .
4  GI129R-hPRL 5 H fth i bhiEE i 4 B9 BX & bz FA
PRLR 5P LR, — S8 58 /N R
G129R DAL DA vt e 11 77 20 5 LAt — L6 41 Jifw 75 25
LA A2 AR SRR PRl &5 B A AR AR,
B AE A4 R E R GI2OR A A 4 S A T T
PRLR BH 40 M, [] i ot o —3840 2 1 IR RE ok 1)
REAE T4 e, A0 A I & 45 2 Fhpi e 36 1k,
XARSE A 5 AR A R — R T . HhAb,
Z PR 25 I R A I FH A IR AR AR AR A T
A N o
41 DL G129R-hPRL Jy At flah & & A
4.1.1 GI129R-endostatin  FH KT Il 5 A il A& 5 20
IR IR AT AR I A R W 5 I 78 1A 2 411 25 (endostatin)
AT 5 W Af £ A 65 26 A )2 — . Beck &)
455 G129R [ Ht 3L IR A FH Flendostatin () Bt if
B AEAE A — Rl BY R 22 1 G129R-endostatin
T 7L s R e Ein . BLE SR, XA
R B A AR 4 BN FLIR i A R T-47D 3K
[ PRLR_EI-HHIPRLA S5 S8 S . AN,
BOIE RPN K N B gE e ) e s, JFRA S
endostatinAH LRI B IR P 5 50K 4548 T ) (R A
G 129R-endostatin[¥] VA 7 R B 24/ B FL I 4N
i RAT1H AR N 525G E 52 . G129R-endostatin 55 .
P G129R 8 endostatinAH b A DL 2 35 4E K1 7 2~
T, 1M HLR 7 Y EE G129RF Py Jz 4 28 s sl 20
IR L (Y VAN S TR T N
G129R-endostatin fFJ X E VI EH, K& &
1 — PR A R 1R 3 BT L s w771 o
4.1.2 GI29R-IL2 40/ 2 2(IL2) REAS HIPA T
WREAH R E AR R R, 2 TR VR T R
TR 72— SR, A A TL2 MR i R0 3 41
JoAe e v, TL24E FH T AN 2 S i i, DRI o
A AN RN, BRI T IL20 45 2, T aX p
790 PR ) B ek oK A L A T 2 . Zhang 25T
SEWNWIRIT SRR WIS EA
G129R-IL2 ] T FLIE R T7 « X Mg B i & 2 1
P EBRACR I 2527 2011 4F 1 J355 28 #5455 1 4]




FHIG129R 5 PRLRZ A4 5 (W 45 &, g5 8 H
LA ) E T4 = K P PRLR f) S8 3L R 41
20, SZICBIE R W], G129R-IL2fE W% BH W ihPRL
M FHE ST, 0H LR 40 M g 5, i BLAL
TL2 3 B2 Jay BT I8 Jmy it s T g B o P T £
0 i 7 5 SR A A, AN R R R
[F) I G129R-TL2 B A7 FH S B B L35 - 2 3, Ak
PRV G S A S BCEL R R A . DRI X e
] P 23 A - Ho 5 BT E A T — Mol B VR T
FUMR I 7
4.1.3 GI29R-PE40-KDEL £}fif#T i 4M 25 % A(PE)
S REA AN 4 R A Gk, IR B
FETIRI4N B 75 3% - k8B 30K PE(PE40)iZ 53511
S M R, ARLR B T S A RN RS R
JRA R T X8R, K PE40 R IE K H REDLK
AT E ¥y KDEL %657, Wn i K E = PE
K HATAEY 240 Mo F5 1k . Langenheim 258111 G129R
S s mEA A PE40 R BE R @ A R
G129R-PE40-KDEL. &5 3&0, @iz LA
Dife s B rE, Besadrh4i & T T-47D AFLIREE 40
Hd, JF4iH B hPRL /514 STATS W1k . tt4th,
G129R-PE40-KDEL X%} %1% hPRLR (14 FL ks 4 i A
TEPEPEGN M A, JEaE I S 8 1 A O K
fIk PRLR BHH N FUIRS 4 B A A7 D05 Kl n 1
G129R %L 7.
4.1.4 SA20-G129R & T #EK hPRL KIL5e 444
P G129R-hPRL (A7 A2 22 411, Langenheim 2"
WEFT T I35 &5 6 (1R M IR (SA20) 5 38 12 3 iy
BRI RS IR . 45 R WoR, SA20 HRCARE
IR iy il ) LU R S i il A 0 T AT R BT
A 5 i T AR S 40 M 3 GE e ) 2 BE N e /IR
2R3N ) s o, 5 hPRL AT G129R AH
tt, SA20-hPRL A1 SA20-G129R [Ff 2K,
PR PR, XLEgE R, hPRL K HFSHFIM
SA20 &4, oE 1 eI 2B R 2 5
4.2 UL G129R-hPRL A BEAith i) fil & & 6
Tomblyn 25 POV7E /) B i 98 A58 780 cp iR 1 LA
G129R KA 3 Mogr ARG 88 A A4 GI29R 5
endostatin. IL2 1& X504 ¥ 41 Jifd 5 25 (PE3SKDEL)
() fib & %5 1 G129R-endostatin . G129R-IL2 il
G129R-PE38-KDEL & 1697 IR . B — Pl &
wAH, BEET GI29R #4540 m 1 H T FL %2
PRRHAE SN AR, T3] B I8 ek 5 — 30 7 B — A 4
R E B T 252 2011 4E 1 45 28 3555 1 30

bri&¥). SR BRI TR B FLEE T AN
A AR R, I IR A R I TR R R
Jr o RRAL I AR, shAh, BEA IR AL R
A1 EETE CDS'T M N, Ml i B b
WM. B2, FEXFR/ &R R A
G129R fili-& 5 B ) V6 7 7L e I [ IS ) 22 Fof
FEEAR ST TT N R AE KR 75248 2(HER2)
BH 1 LN g 1 — b A RS o

4.3 PRLRS At 88 244 iy 106 .

R 3E PR B 2 R HER2 f 3L IR 9 76 13 43 b
PRLAF{ER B m A FI AL 15 Pk, IX R W HER2
FIPRLR7E FL M3 1 s E A7 AE v A0 i B R T
PRL{E S FHER2 [ 2 IR IRL , MM 224>
U NEA R B MAPK) 3 e S T 165 HIPRL
75 F IIHER2IX MG 35 & T R G THER 25U IRG YT
Ptk I — 5T PR HER2 #0544
Herceptin 5 G129RIK G MW H o A —FifE 51771,
Herceptin /& 4 il AK TR R A4 7 1 EEG129RBE A7 24,
1M G129R 7 FH T STAT3 FISTATS 75 & - ot ek,
GI29R W fit 1 240 HHI HER2 IO B R AL, . 45 R B
Herceptin 5 G129R I & /EHER2 HIMAPK i R A4, |
A S MBFHINY, kS T MAPKAF 5 & HER2 !
PRLRILZEM 505 T1&1%. Herceptin'gG129R
(R I £ A A P R A A 9 161 7L IR 8 0 R T47D A0
BT4743455 1 fEH, [Rit, $i-HER2FIPT-PRLR
JriE] Rede it 7 —F0Br 1076 7T HER2 1 J& A FL I
JEITE. 4, — ST A 1-9-G129R-hPRL LS
B AT b5 0 S AN Mg H ANV AR O i )
SERNIR, A1-9-G129R-hPRL ] 5 2400 1) L Mo 4
W Z A SR IR FEA R TR IGRE T, BT 25
B2 25 FPRAZBE— R N, o] LA SR R 254 1) 4
MEEEPH, Rk, @ hPRLYE S 40 M 4R v
FE &R 5 AL T, M 2R A
1-9-G129R-hPRLIFG LA A, $eim TR IR TR
FEATT 45 R
5 RE

£ X% PRLR 5517/ G129R-hPRL Fl1 A 1-9-
G129R-hPRL JAFAESE R ) AS 2 Sk, 5 22413
— B EE A o ARk . lhn, AR R ARSE
T AN TE B A je i RT3 T, JE O S AR B = 47
M1 52RO T B AR AL 2 S AR
Pefh o X —HB WA 2 My Oz
PRL-PRLBP2 &4 (1) = 4k 45 44 AT B i 2 5 551

Chin JMAP, 2011 January, Vol.28 No.1 -33.




SEAR I AT, R AT WA N i £ 52 445 5 R
T 7 AR F i S s @ nl 3 Jo W o A4 S o
FERBENLI AR A R o 1 SR 5AE;
T b 0 IRA B PR IR 38 M PR @ ST /E PRLR &5
A A4S = 2 g W Rl B DK FUTT RN oy 745
Fir (ISR DL

BEAb, JE (1 22 IR 35 M 0 A o 40 a5 - i it
2 A XONAE AR A R ] T ZR5 97 0 T
A R R RE I RS, IR AN LA P — A T I8
BH i AR #3226 FE %2, DL PRLR #5407 G129R
SEnh i 2 Th g A R R oR LR — VR YT B R
(iR A R 7, i HOX O SE R AE IR R, K
JEK ISP R AT 2 F R SRS . Ak, JLF
82 B E FHHLEIAS (7] (00 29 e B AR A R
Sk e L RR T Ik e FA . H T PRLR 55057
AT SE BTN B, B0 IE HE NI PR . FH 3 1T 1
VFZ Pk, MU TEWCRTE 2 X SR PR K
WM R (PSS UF . IR 7E PRL AH DGR
9o TP A B W (R ) N FH 9 R R R . R4,
TR PRL 1EH AL b G, X Phds & Y]
A ST 30 40 B 5 0 1 DR 7 3R 56 O AN F5 4t
FIEPT PRL 3G, M¥697 F PRLR F5H0A 1A %
27 N TFAERAN TR 48 .

REFERENCES

[1] TALLETE, ROUET V, JOMAIN J B, et al. Rational design of
competitive prolactin/growth hormone receptor antagonists [J].
J Mammary Gland Biol Neoplasia,2008,13(1): 105-117.

[2] LANGENHEIM J F, TAN D, WALKER A M, et al. Two
wrongs can make a right: Dimers of prolactin and growth
hormone receptor antagonists behave as agonists [J]. Mol
Endocrinol, 2006, 20(3): 661-674.

[3] BROUTIN I, JOMAIN J B, TALLET E, et al. Crystal structure
of an affinity-matured prolactin complexed to its dimerized
receptor reveals the topology of hormone binding site 2 [J]. J
Biol Chem, 2010, 285(11): 8422-8433.

[4] SWAMINATHAN G, VARGHESE B, FUCHS S Y.
Regulation of prolactin receptor levels and activity in breast
cancer [J]. Mammary Gland Biol Neoplasia, 2008, 13(1):
81-91.

[5] CLEVENGER C V, ZHENG J, JABLONSKI E M, et al. From
bench to bedside: future potential for the translation of
prolactin inhibitors as breast cancer therapeutics [J]. Mammary
Gland Biol Neoplasia, 2008, 13(1): 147-156.

[6] TWOROGER S S, HANKINSON S E. Prolactin and breast
cancer risk [J]. Cancer Lett, 2006, 243(2): 160-169.

[717 TWOROGER S S, SLUSS P, HANKINSON S E. Association
between plasma prolactin concentrations and risk of breast
cancer among predominately premenopausal women [J].
Cancer Res, 2006, 66(4): 2476-2482.

-34. Chin JMAP, 2011 January, Vol.28 No.1

(8]

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

OAKES S R, ROBERTSON F G, KENCH J G. Loss of
mammary epithelial prolactin receptor delays tumor formation
by reducing cell proliferation in low-grade preinvasive lesions
[J]. Oncogene, 2007, 26(4): 543-553.

CHEN W Y, RAMAMOORTHY P, CHEN N, et al. A human
prolactin antagonist, hPRL-G129R, inhibits breast cancer cell
proliferation through induction of apoptosis [J]. Clin Cancer
Res, 1999, 5(11): 3583-3593.

CHEN N Y, HOLLE L, LI W, et al. In vivo studies of the
anti-tumor effects of a human prolactin antagonist,
hPRL-G129R [J]. Int J Oncol, 2002, 20(4): 813-818.

NOUHI Z, CHUGHTAI N, HARTLEY S, et al. Defining the
role of prolactin as an invasion suppressor hormone in breast
cancer cells [J]. Cancer Res, 2006, 66(3): 1824-1832.

GOFFIN V, BERNICHTEIN S, TOURAINE P, et al.
Development and potential clinical uses of human prolactin
receptor antagonists [J]. Endocr Rev, 2005, 26(3): 400-422.
GOFFIN 'V, BERNICHTEIN S, KAYSER C, et al
Development of new prolactin analogs acting as pure prolactin
receptor antagonists [J]. Pituitary, 2003, 6(2): 89-95.

JOMAIN J B, TALLET E, BROUTIN 1, et al. Structural and
thermodynamic bases for the design of pure prolactin receptor
antagonists: X-ray structure of Del1-9-G129R-hPRL [J]. J Biol
Chem, 2007, 282(45): 33118-33131.

SU Y. Advances in research of human prolactin receptor
antagonists in breast cancer [J]. Chin J New Drugs("' [ #1245
7k %), 2009, 18(7): 609-613.

BECK M T, CHEN N Y, FRANEK K J, et al. Prolactin
antagonist-endostatin fusion protein as a targeted dual-
functional therapeutic agent for breast cancer [J]. Cancer Res,
2003, 63(13): 3598-3604.

ZHANG G R, LI W, HOLLE L, et al. A novel design of
targeted endocrine and cytokine therapy for breast cancer [J].
Clin Cancer Res, 2002, 8(4): 1196-1205.

LANGENHEIM J F, CHEN W Y. Development of a prolactin
receptor-targeting fusion toxin using a prolactin antagonistand
a recombinant form of Pseudomonas exotoxin A [J]. Breast
Cancer Res Treat, 2005, 90(3): 281-293.
LANGENHEIM J F, CHEN W Y.
harmacokinetics/pharmacodynamics of prolactin, GH, and

Improving the

their antagonists by fusion to a synthetic albumin-binding
peptide [J]. J Endocrinol, 2009, 203(3): 375-387.

TOMBLYN S, SPRINGS A E, LANGENHEIM J F, et al.
Combination therapy using three novel prolactin receptor
antagonist-based fusion proteins effectively inhibits tumor
recurrence and metastasis in HER2/neu transgenic mice [J]. Int
J Oncol, 2009, 34(4): 1139-1146.

SCOTTI M L, LANGENHEIM J F, TOMBLYN S, et al.
Additive effects of a prolactin receptor antagonist, G129R,
and herceptin on inhibition of HER2-overexpressing breast
cancer cells [J]. Breast Cancer Res Treat, 2008, 111(2):
241-250.

HOWELL S J, ANDERSON E, HUNTER T, et al. Prolactin
receptor antagonism reduces the clonogenic capacity of breast
cancer cells and potentiates doxorubicin and paclitaxel cytotoxicity
[JJOL]. Breast Cancer Res, 2008, 10(4): R68[2008-05-05].
http://breast-cancer-research.com/content/10/4/R68.

Wk HiY: 2010-04-06

o E B R 252 2011 4F 1 HAS 28 2555 1 1





