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In vivo selection of respiratory syncytial viruses resistant to

monoclonal antibody prophylaxis
ZHA O Xiaodong
(Department of Kidney Immunity, Children's Hospital, Chongqing Medical University)
[ Abstract ] Objective: Palivizumab (PZ) is the only monoclonal antibody presently available for use in humans against an infectious dis—
ease. RSV selected in cell culture for growth in the presence of PZ develops F gene mutations and is resistant to PZ prophylaxis in cotton
rats. Here, we evaluated the potential for PZ resistant RSV to arise in vivo. Methods: Cotton rats were immunosuppressed with cyclophos—
phamide (CY), administered PZ, and inoculated intranasally with RSV. Lungs were harvested 12 weeks after RSV infection, RT-PCR am—
plified F gene fragments were cloned into plasmids, and the nucleotide sequences of the cloned ¢cDNAs were determined. Results: Three of
the five animals had mixed populations of lung viruses, and over 50% of the clones from the 3 animals revealed F gene mutations associated
with resistance to PZ. A virus completely resistant to PZ neutralization was recovered from the lung homogenate of a rat that had received
PZ. Conclusion: Prolonged pulmonary replication of RSV in the presence of PZ is followed by the appearance of viruses resistant to PZ.
The potential for the development of resistance is a consideration as antibody is used prophylactically against RSV and as passively admin—
istered antibody is under development for other infections, including emerging vinises and agents of biodefense.
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1 MS412 R[F),F212 FERSRT PZ H I A ELER
ST, KFE PZ AR SELTB F212 B R
F 4k, F212 7£ HEp-2 40 i & FAR BUIH o9 52 ) K F
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WS 6 AMLE: PZ;C MR (4 1) % cY 4bBER
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B K 5 70 B S Bt o
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F3 Trizol (Invitrogen ) M\ /B YL HEp-2 41 SRBFEHY
B RBUE RNA, A3 RT-PCR #: % 3[4 F622For (5’ ~
GTTACCTATTGTGAACAAGG-3' ) fll F1225Rev (5’ —-GCT-
GCTTACATCTGTTTTTG-3' ) ¥ 38 RSVF EN%E 622 fii &
1225 i HRR AT, K0 603bp. B4 PCR =R B4k
4L (QIAGEN ) /&, F§ ABI3100 B il FF{{U T FFIME . F
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AREM S
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HEFFIMESH: A 10 REFRENHR
R o Ryt FEE R BTSN (B
3)o A1 HBR(A-3) FFINEERS A2 &
WEBRBEN, 5502 REER (A2 1 A-4) FF
FLHLE 816 AT MR A2 BT MRk
F212 RS BHATEAE 816 DI HR A 103 A2 Bk,
T fRFE, %&bk F212, B A% MK RT-PCR M
S, Kb — HIR B REE 816 i A2/F212 FREIR
BRHA, 1ERXTIRE C AR (R A2 JmEHEE
BZ PZ)MiNREN F 2EkK BN 545 PZ ki

£1 BRREHEER PZ R RHKIEN

RG]
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4w Sw 6w Tw 8w 9w 11w
A-1 PZ Ow, 6w + +P2 +P2 - - - -
A-2 PZ Ow, 6w + +P2 +P2 - - +P2 +P2
A-3 PZ Ow, 6w + + +P2 - - - _
A-4 PZ Ow, 6w + + + - + - -

(R EHREERR S 827 1 (278, %5 827 i3 A-C)
W2 A/C)

B-1 PZ 6w + + +P2 +P2 +P2 +P2 +P2
B-2 PZ 6w + +P2 +P2 - - - -

I+ R AR AE BRE - /R MR+ P2 /RS AR BRH AR . MERER S F REFES (55 660 B 1210 (it
B ) 58 827 (uBRA C S5IRTRSM B Bk MS412 IR,

%2 BBAEARERASGMREET RS

5 A2 BRpkaihs ki vk IR RUH R SERE B Hof)

PR W PZRE  mpim 816 A-T 827 A-C 828 A-T
kX B ORENRE _—— (F212) (MS412) (MP4) 816 A-G 828A-G
A2 Bk 24 NA 23 (96%) 0 (0%) 0 (0%) 0 (0%) 1 (4%) 0 (0%)
A2 MR 48 Ow, 6w 19 (40%) 22 (46%) 3 (6%) 3 (6%) 1 2%) 0 (0%)
AR 45 Ow, 6w 43 (96%) 0 (0%) 0 (0%) 2 (4%) 0 (0%) 0 (0%)
A-41R 50 Ow, 6w 11 (22%) 18 (36%) 17 (34%) 3 (6%) 0 (0%) 0 (0%)
JB-1 1R 22 6w 6 (27%) 12 (55%) 1 (5%) 2 (9%) 0 (0%) 0 (0%)
B-2 K, 23 6w 21 91%) 1 (4%) 1 (4%) 0 (0%) 0 (0%) 0 (0%)
C-1 R 23 KALE 23 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
C-2 R 24 KA 23 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
C-3 R 22 FeqbzE 21 (96%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1(5%)
C-4 R 22 RALEE 22 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
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A-3 re-grown virus
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YIF S, R AR E e R IR SRR &R
FARIT G B, VENXTER, Ui B HEp-2 4iffih %
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A2R4 F 3 A 75 5 A8 M BRI 4B R B #7543
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24 BB SBREEN PL ¥R R B HME

FR R F 00 AT 20 4R 43 BS R B X PZ Bt
(El4), MCRLS %t PZ Hpf i BLA e 2hitk,
A2 B EE L A2R3 1 A2R4 Bl PZ i fI1;F212 5
BEE SIS R —3, BAR PZ Ytk . LRGRE
/R MCRLS 5 HA R F &2 H R A& PZ D&k
MS412 —#f  TER NSNS R B T2/ PZ btk
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7L A8 Mt AR AOELAT I 30 7 A Y S KA O
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HRXT RSV BGL W] 73, B TR T S Shie A
MK RSV B IF A0 F il RIR R e,

RNA ji 3 LAHERP 7 777, S Rk 35 15 ol 4
B RRIG E R0, TEREEhREfE & Mkrh , IF
R R D RO B AR E RN R, T R DI REAS
2B L (UH R MR IGEAR L )RSV (KN EH
IFRRE R ZE 0, PRI, £FXF RSV B4 i 7045 (8
RSV EMi E I EER R TR E . 1E
PZIEENMFE F M G BEATTRRE wRESATE
RSN+ 5325 5 T ade B ks bk , (B HUAR bR Bk 2 B
TER NI P4 R E R EASAER . A
TERIEIN ] B BB iR K B6E PZ 340 3]
HHH. ShAFRLER—B RSV 7E LM HIR
BB YRR b & e B I FE K S 6 T &
fEE VRS 12 BT el

RSV MG 6 A, 1 AMRARE S EHNHREN
A2 Bk KRR AR, RS 8 RIS M —ik
WARRE . X RT A2 BHREERS 6 B2 TS
TR PZ S, VTRERRAL T HRLR i S IE A (b %
BRIRBAERM S k@RS s 15314 PZ
WhRIk MS412 F B K Z27E (7 S0 [F] , MS412 1E &4
Bk N ER 5220 PZ fitk, AR PZ fi
MG SRR H IR B S H PZ e 24P
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(BPR &R 1 ) %5, R RT-PCR HENE
WEER P 1 F R 0T BB E B g BN
T3 ARl 5

LT 12 JE A4 RNA AR i RT-PCR
P EINE B F BHE 816 N HER N A2 £
PR/ 3k (F212)1RA, H 5w 2 H et R KL
K,HAX A (CH, RERZ PZ) KWk EKE
S N LHHIBSHRERENER, RITH
RT-PCR ¥ Si A BT B A PR — E BB T g
HITIRFNGE , 45 R R R H IR S BRI T
B E TN E AR 2,5 RS PZ e R AR ZE
SLREH IR FERH R AR X B AR TE AT 58 P O
HIRAh PZ HRPLEEIRY

WEEHERN S 12 MR PZ M — AR R4
B HH K5 3 MCRLS BA S5K5MR kK158 PZ 3%
AR MS412 HHFNY F B %48 (827 A-C) ,MCRLS
TERSI5E KL PZ B FR AL , 327R MCRLS 7R AL
A5 MS412 IR IE, EHETENR, YR
222 PCR P ¥ EH #1071t ,MCRLS H-IEIR &%
FHEPRRE AR, B RRES BN RTRS
# MCRLS fi#4 K.
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B EER RAEER XTSRS F - B -
MM PR # P IESE>Y, A RF28 8 IKIESE PZ
R AR IR BREETE FA N F B bk =
A, B4 KER AR BA S5IRSME %15 1 PZ
FRYTHRAAR] A BRI RS, (R BT LASEN PZ & R 2
PZ {RHTHET £ R B BUANASTE R LR bk
BN A, B FHRE R, MikiRk
N HERRAR , FAEABE P AR AT M AN, 4
JE BIBFFENL S 56 TE PZ HEPTRRAOIE i, K05
17 PZ i PZ 6@ AR A9 PR Wi
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