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Three desirable properties of humoral
vaccine targets are:

1- Sensitive mediators of neutralization

a- Must be exposed on the surface of native viral particles
b- Should not be masked by other domains or by glycans

c- Antibodies bound to these sites should inhibit some
function essential for viral entry

2- Highly immunogenic
3- Broadly conserved across many isolates (and clades)

Empirical evidence suggests that for HIV, targets with all
three properties may not exist

-Any Envs possessing properties 1 and 2 would be efficiently
neutralized by the host, and would not spread throughout the population



Alternate approach

- Characterize targets that are immunogenic and that mediate
potent neutralization, but are not widely conserved

-Once such sites are defined, it may be possible to identify
additional motifs present in these regions that elicit antibodies
that are more cross-reactive and have broader neutralizing
activities.

-The breadth of the neutralization response elicited against such
targets may be expanded by the use of multivalent immunogens
that include multiple allelic forms of these epitopes

-Such targets can be identified by studying autologous
neutralizing responses



Recent studies have shown that within a year after infection,
patients frequently develop potent neutralizing antibody
responses specific for strains present early after infection

Sagar, et al., (2006). Human immunodeficiency virus type 1 V1-V2 envelope loop
sequences expand and add glycosylation sites over the course of infection, and these
modifications affect antibody neutralization sensitivity. J Virol 80, 9586-98.

Li, et al., (2006). Evidence for potent autologous neutralizing antibody titers and compact
envelopes in early infection with subtype C human immunodeficiency virus type 1. J
Virol 80, 5211-8.

Gray, et al, (2007). Neutralizing antibody responses in acute human immunodeficiency
virus type 1 subtype C infection. J Virol 81, 6187-96.

Little, if anything, is known about the nature of the epitopes

that mediate this autologous neutralization



Neutralization of primary clade C HIV-1 isolates by autologous sera

133 M 109 F 106 F 55 F 53 M 135 M
Virus Month 12 Month 12 Month 24 Month 18 Month 18 Month 25

133 MPB 3.8 3,008 <20 <20 <20 41 <20
109 FPB60O <20 2,801 <20 <20 <20 <20
106 FPB9 <20 <20 271 <20 160 <20
55 FPB3 <20 <20 <20 2,882 276 28
53 MPB21 <20 <20 <20 <20 7,874 <20

135 MPL23a <20 <20 <20 <20 <20 2,941

Sera from heterosexually infected African subjects were able to
neutralize the autologous viruses isolated shortly after infection,
but possessed limiting cross-neutralizing activities

Data from Li et al., J. Virol. 80:5211-18, 2006



Neutralization of HIV-1 pseudotyped with SF162 Env
with clade B consensus V3 seauence
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-The potent neutralization of SF162 by these sera indicates that these sera do
possess broadly cross-reactive antibodies against conserved neutralization targets

-The fact that these sera do not cross-neutralize the heterologous primary isolates
suggests that the conserved epitopes in those Envs are not accessible, presumably
because of effective masking

-The potent neutralization of the autologous viruses by these sera further indicates
that the autologous neutralization epitopes are not sensitive to masking

Where are the autologous neutralization targets located?



Analysis of gpl120 sequence homology of clade C Env panel

1
133MPB3.8E MRVRGMQRNWQQWGIWGSLG FWMFMICRVM-GDLWVTVYY GVPVWREAKTTLFCASDAKS YEREVHNVWATHACVPTDPN PQEIVLGNVTESFNMWKNDM
106FPB9Env MKVREILRNWRQWWIWGILG FWMLMICNVVVGNLWVTVYY GVPVWKEAKTTLFCASDAKA YEREVHNVWATHACVPTDPS PQEMVLENVTENFNMWKNDM
53MPB21Env MRVREIPRNYQQWWIWGILG FWMLMICSVV-GNLWVTVYY GVPVWREAKTTLFCASDAKA YEREVHNVWATHACVPTDPN PQEMVLENVTENFNMWKNDM - -
55FPB4aEnv MRVKGMKRNWQQWWIWGILG FWMLYSGM---GSLWVTVYY GVPVWKEAKTTLFCASDAKA YEREVHNVWATHACVPTDPN PQEMVLENVTENFNMWKNDM
135MPL23aE MRVRGIQRNWQQWWIWGSLG FWMFMICSGV-GNLWVTVYY GVPVWREAKTTLFCASDAKA YEKEVHNVWATHACVPTDPN PQELVLGNVTENFNMWENDM a r I a e O I I I a I n S
109FPB60En MRVKGILRNCQQWWIWGILG FWMLMICNVV-GNLWVTVYY GVPVWKEAKTTLFCASDAKS YEREVHNVWATHACVPTDPD PQELVMANVTENFNMWKNDM
pl531 MRVKGIRKNYQHLWRGGTLL LGMLMICSAV-EKLWVTVYY GVPVWKEATTTLFCASDAKA YDTEVHNVWATHACVPTDPN PQEIVLENVTENFNMWKNNM
Consensus MrVrgi.rNwggwwiwGiLg fwMlmic.vv.gnLWVTVYY GVPVWKEAKTTLFCASDAKa Y#rEVHNVWATHACVPTDPn PQE.V$eNVTEnFNMWKkN#M
101 V1 v2
133MPB3.8E VDQMHEDIISLWDQSLKPCV KLTPLCVTLKCRNANSTGGN VTNTDHVAYNNSMNGEIKNC SFNVTTEIRDKKQNVYALFY RLDVVPL--NGN----ST--
106FPBY9Env VDQMHEDIISLWDQSLKPCV KLTPLCVTLKCVYNVNAT--- --SKSNASATNDGSGEMKNC TFNITTEIRDKKRNESALFY KLDIVPLTNDNN----SG--
53MPB21Env VDQMQEDIISLWDQSLKPCV KLTPLCVTLNCSKLN----=- =-=-------- NATDGEMKNC SFNATTELRDKKKQVYALFY KLDIVPLDGRNN----SS- -
55FPB4aEnv VDQMHEDIISLWDESLKPCV KLTPLCVTLNCTFIT----- ------------ NTTEIKNC TFNMTTELRDIKQQGRALFD ILDIVPLEPPNN----SSNY Vl/v2 d O m al n
135MPL23aE VDQMHEDIISLWDQSLKPCV KLTPLCVTLECKNATRS--- ----NQTTYYDNMDKEIKNC SFNVTTELTDKKKNMRALFY RADIEPLDGNSNESINSSE(Q
109FPB60En VDQMHEDIISLWDQSLKPCV KLTPLCVTLNCTSPAA---- --------- HNESETRVKHC SFNITTDVKDRKQKVNATFY DLDIVPLSSSDN----SSN{
pl531 VEQMHEDIISLWDQSLKPCV KLTPLCVTLHCTINLKNA--- -TNTKSSNWKEMDRGEIKNC SFKVTTSIRNKMQKEYALFY KLDVVPIDNDNT--------
Consensus V#QMhEDIISLWD#SLKPCV KLTPLCVTL.C.O0..uveee wevnnnennnn n...geiknC sFn.TTe.r#kkq...AlFy .1D!vPl...nn....ss.
201
133MPB3.8E -EYRLINCNTSAITQACPKV SFDPIPIHYCAPAGYAILKC NNKTFSGIGPCHNVSTVQCT HGIKPVVSTQLLLNGSLAEE EIIIRSENLTNNVKTIIVHL
106FPB9Env -EYRLINCNTSAMTQACPKV SFDPIPIHYCAPAGYAILKC NNKTFNGTGPCYNVSTVQCT HGIKPVVSTQLLLNGSLAEG EIIIRSENLTDNVKTIIVHL
53MPB21Env -EYRLINCNTSTITQACPKV SFDPIPIHYCAPAGYAILKC NNKTFNGTGPCHNVSTVQCT HGIKPVISTQLLLNGSTAEE DIIIRSENLTNNAKTIIVHL
55FPB4aEnv SEYRLISCNTSTITQACPKV SFDPIPIHYCAPAGYAILKC NNKTFNGLGPCNNVSTVQCT HGIKPVVSTQLLLNGSLAEE EIIIRSENLTNNVKTIIVHL
135MPL23aE DKYILINCNTSTIAQACPKV TFDPIPIHYCAPAGYAILKC NNKTFNGIGPCKNVSTVQCT HGIKPVVSTQLLLNGSLSEE GIIIRSKNLTDNTKTIIVHL
109FPB60En SLYRLISCNTSTITQACPKV SFDPIPIHYCAPAGYAILKC NNKTFSGKGPCSNVSTVQCT HGIRPVVSTQLLLNGSLAEE EIVIRSENLTDNAKTIIVHL
pl531 -SYKLINCNTSVITQACPKV SFEPIPIHYCAPAGFAILKC NDKKFNGSGPCTNVSTVQCT HGIRPVVSTQLLLNGSLAEE GVVIRSENFTDNAKTIIVQL
Consensus .eYrLInCNTStitQACPKV sF#PIPIHYCAPAG%AILKC N#KtFnG.GPC.NVSTVQCT HGIkPV!STQLLLNGSlaEe e!!IRSeN1T#N.KTIIVhL
301 V3 V3’
133MPB3.8E NESVEIVCTRPNNNTRKSIR IGPGQTFYAT-DIVGDIRQA HCNITRSKWSETISKVKGEL SKHFPNKTIEFAHSSGGDLE ITTHSFNCGGEFFYCNTSNL
106FPBY9Env NESIHITICTRPNNNTRKSIR IGPGQTFYATGEIIGDIRKA YCiiﬂSEEKWNKALQEVGKKL KEHFPNKTIKFAESSGGDLE ITTHSFNCRGEFFYCNTSKL
53MPB21Env NESIEIECTRPGNNTRKSIR IGPGQAFFATTNIIGDIRQA YCJIIINKANWTNTLHRVSKKL EEHFPNKTINFNYSSGGDLE ITTHSFNCGGEFFYCNTSSL y -
55FPB4aEnv NEPVYIVICTRPNNNTRKSMR IGPGQTFYATGDIIGDIRQA HCNISIEKWNTTLEKVKERL KKHFPNKIIKFEHSSGGDLE ITTHSFNCRGEFFYCNTANL V3 V3 d O m al n S
135MPL23aE NESVAIVICTRPNNNTRKSIR IGPGQTFYATGEVIGDIRQA HCNISGEQWNRTLERIKDKL TEYFPDKIIKFNHSSGGDLE ITTHTFNCRGEFFYCNTSIL )
109FPB60En NKSVEIECIRPGNNTRKSIR IGPGQTFYATGDVIGDIRKA YCKINGSEWNETLTKVSEKL KEYF-NKTIRFAQHSGGDLE VTTHSFNCRGEFFYCNTSEL
pl531 KESVEINCTRPNNNTRKSIH IGPGRAFYTTGEIIGDIRQA HCNISGEKWNNTLKQIVTKL QAQFGNKTIVFK%SSGGDPE IVMHSFNCGGEFFYCNSTQL
Consensus nes!eI.CtRPnNNTRKSir IGPGgtF%aTg#!!GDIRgA hChls.ekWn.tl..!..kL .ehFp#KtI.F.|sSGGD1lE !ttHsFNCrGEFFYCNts.L
401 V4
133MPB3.8E HS----- NSTEGGANSTNIT LPCRIKQIINMWQEVGRAIY TPPIAGNITCKSNITGLLLV RDG {FRPGGG DMRDNWRSELYKYKVVEIKP
106FPBY9Env HNSTYMHNATSRNATNATIT LPCRIRQIINMWQEVGRAMY APPIAGNITCVSNITGLLLV RDG fFRPGGG DMKNNWRSELYKYKVVEIKP -
53MPB21Env HNGTY--NDTDI-YNSTHII LLCRIKQIINMWQEVGRAMY APPIEGNITCSSNITGLLLT RDG FRPGGG DMRDNWRSELYKYKVVEIKP V4 V5 d
55FPB4aEnv HNETF-MNQTDANQTNATIT LQCRIKQIINMWQGVGRAMY APPIPGRITCNSSITGLILT RDG! FRPGGG DMRDNWRSELYKYKVVEIKP ) O m a,l nS
135MPL23aE H-------- TENENSSDNIT LPCRIKQFVNMWQEVGRAMY APPIAGNITCNSSITGLLLT RDG fFRPQGG DMRDNWRSELYKYKVVEIRP
109FPB60En HN--------- SNATESNIT LPCRIKQIINMWQGVGRAMY APPIRGEIKCTSNITGLLLT RDG {FRPEGG NMRDNWRSELYKYKVVEIKP
pl531 HNSTW-NNTIGPNNTNGTIT LPCRIKQIINRWQEVGKAMY APPIRGQIRCSSNITGLLLT RDG {FRPGGG DMRDNWRSELYKYKVVKIEP
Consensus Hn.t...n.t..n.t..JIt LpCRIkQi!NmWQeVGrAmY aPPI.GnItC.SnITGL1Lt RDG FRPgGG #Mr#NWRSELYKYKVVeIkP
501 gpl20| |gp4l fusion pep| | N-term heptad repeat |
133MPB3.8E LGIAPTKAKRRVVEREKR AVGIGAVFLGFLGAAGSTMGAA SITLTVQARQLLSGIVQQQS NLLRAIEAQQHMLQLTVWGI KQLQTRVLAIERYLKDQQLL
106FPBY9Env LGVAPTEAKRRVVEREKR AVGIGAVLLGFLGAAGSTMGAA SITLTAQARQVLSGIVQQQS NLLRAIEAQQHLLQLTVWGI KQLQTRVLALERYLKDQQLL
53MPB21Env LGIAPTKAKRRVVEREKR AVGLGAMFLGFLGAAGSTMGAA SITLTVQARQLLSGIVQQQON NLLRAIEAQQHMLQLTVWGI KQLQARVLAIERYLKDQQLL
55FPB4aEnv LGIAPTEAKRRVVEREKR AVGIGAVFLGFLGAAGSTMGAA SITLTVQARQLLSGIVQQQS NLLRAIEAQQHMLQLTVWGI KQLQARVLAIERYLKDQQLL
135MPL23aE LGVAPTKAKRRVVEKEKR AVGIGAVFLGFLGVAGSTMGAA SITLTAQARQVLSGIVQQQS NLLRAIEAQQHMLQLTVWGI KQLQARVLAIERYLKDQQLL
109FPB60En LGIAPTEAKRRVVQREKR AVGIGAVFLGFLGAAGSTMGAA SITLTVQARQLLSGIVQQQS NLLKAIEAQQHLLQLTVWGI KQLQARVLAIERYLQDQQLL
pl531 LGVAPTKAKRRVVQREKR AVTLGAMFLGFLGAAGSTMGAA SLTLTVQARQLLSGIVQQQN NLLRAIEAHQHLLHLTVWGI KQLQARVLAVERYLKDQQLL
Consensus LG!APTKAKRRVV#rEKR AVgiGAVELGFLGaAGSTMGAA SiTLTVQARQILSGIVQQQs NLLrAIEAQQHS$SLQLTVWGI KQLQaRVLAiERYLKDQQLL



In order to localize the regions targeted by the autologous
neutralizing activity, chimeras were prepared between two of
these Envs, 53M and 133M

53M 133M
] ]
Bgl Il Mfel

53M wi { S | Lve vollval fwol[ wtt | nitial chimeric Envs
were constructed using

pae6rl  Jvive]l | [ve vs[lval [vef | el | conserved restriction

p1663| [viva] | [vs va[[va] [vs] | gpd1 | sites that separated the

p1665] __ Twviva] | [vs ve[Twal Tw[ 1 e ]  9P120 N-terminus (C1-

p1664| | vinve | | | va wva | [va] [vs] | gp41 | VlV-l-CZ), gplZ? C-
terminus (V3-V3’-V4-

p1666| | vinve | | | va va | [va] [vs] | gp41 | C4-V5) and TM

p1662)| [vive | | [va va[]wa] Jvs] ] gp41 | domains

33M wi| | vivz | | | va va | [va] [vs] | gp41 |

All of these chimeric Envs were infectious.
These were used to study autologous targets of 53M serum



Substituting the N-terminal region of gp120

resulted in significant reduction in the autologous
neutralization titer

N-terminal gp120 (V1/V2) exchanges

53M serum dilutions
for 50% neut.

53Mwt |

| VN2 |

p1661 |

| VAN2 |

p1665 |

| VN2 |

p1664 |

| VN2 |

vi | Jvs]] ]

p1662 |

| VN2 |

v | [w]]]

133Mwt |

| VN2 |

| V3 | V3

vi | ][]

16,000

6,800

15,000

3,500

550

<< 100

53M sera neutraliza

100 1,000 10,000 100,000
dilutio

This Is consistent with the presence of potential neutralization targets
In the gp120 N-terminal region of 53M (presumably in V1/V2).

However, might be due to differential masking effects by 53M and
133M V1/V2 regions



The relative masking activities of the 53M and 133M V1/V2 domains
was quantitated by exchanging these domains into a standard Env
backbone, and examining their sensitivity to neutralization to anti-V3

antibodies
Hpal Stul
p263 53M V1/V2 cl. B V3| SF162 Env backbone
p266 | 133M V1/Vv2 cl. B V3| SF162 Env backbone
100 «
80 4
60 4
1 V1/V2 domain of: IC50 (ug/ml) Rel resistance
40 4
) - 133M (p266) 0.080 190
20 4
-m-53M (p263) >10 >24,000
00:)1 0.1 1
20° [Ab] (ug/ml)

The reduction in neutralizing titer of 53M serum upon
replacing the N-terminal gp120 region occurred despite a
corresponding reduction in the V1/V2 masking activity



Substituting just the V1/V2 region also reduced the
autologous neutralizing titer of 53M serum

Hpal Stul
53M [ viv2 v3 v3| v4| vd gpa1 |
53M/133M/53M | VA2l [ va V3] v4 v gpal |

zav [ [vivo[ [ V3 Ve[ v4 v§ gpa1 |

133M/53M/133M V1Vv2

53M sera neuts
100

80 -
q
60 -

53M serum IC50
—-53M 12,750

——53M(133M V1/V2) 4,100
—A—133M <<100
—o—133M(53M V1/V2) 300

\@@907& 100000

serum dilution

40 +

20

0

100 1000
-20 -

These results suggest the presence of autologous neutralization
targets in the V1/V2 domain of 53M Env



Substituting the gp120 C-terminal fragment (including V3-V5)
significantly reduced the neutralizing titer of 53M serum

53M 133M

C-terminal gp120 (V3-V5) domain exchanges 53M serum dilution

Bgll PpuM | Pmil Mfel for 50% neut.
p163 VN2 V3| v3 V4 V5 gp41 16,000
p1l663 V1/V2 V3 | V3 V4 V5 gpé1 2 y 900
pl1664 V1/V2 V3 | V3' V4 V5 gpéd1 3 y 500
pl664 V1/V2 V3 | V3' V4 V5 gpéd1 <1OO

The sites involved were further mapped by exchanging smaller
fragments of this region



Substituting the V3-V3’ region reduced the autologous
neutralizing titer of 53M serum

Bal Il PpuMI
53M | Jviv2 V3 v3'| v4|vs gp4t1 |
53M/106F/53M | [V1V2] | v3v3| va v gpa1 |
53M/109F/53M | [v1v2] | w3 v3| va4 v gpa1 |

5am/133M/53M [ [Viv2e]  [OVewva] v4 v gpal |

53M sera neuts

53M serum IC50

B 53M 9,700
—o— 53M(106F V3V3') 3,200
—A—53M(109F V3V3) 3,200
—o— 53M(133M V3V3) 5100

T TS

100,000

100 1,000 10,000
sera dilution



Replacing the V4 region also reduced the autologous
neutralizing titer of 53M serum

PpuMl  Pmll

53M | [viv2 v3 v3| v4|vg gp41 |
53M/55F/53M | [V1V2] | v3ava| v4|vs gps1 |
53M/133M/53M | [V1V2] [ v3ava] val vg gp41 |
53M/135M/53M | [V1V2] | v3ava| v4|vs gpa1 |

53M serum neutralizations

100
90

80 4 53M serum IC50

70 A —&-53M WT 5,400
60 - —— 53M(55F V4) 1,450
50 - —6—53M(133M V4) 860

40 —A—53M(135M V4) 1,075

30 A
20 ~
10 A

100 1,000
dilution



Assay of binding activity of 53M serum against soluble
fusion proteins expressing isolated variable regions of

53M gpl120
E

V3-V3'

V1, V4, V5

100 1000 10000 100000
0.5 - serum dilutions

53M serum contains binding activity against the autologous V1/V2 and
V3-V3’ regions, but not against the isolated V1, V4 or V5 regions

This suggests the absence of epitopes localized to the V1, V4 or V5
regions



Substituting the gp41 region reduced the autologous
neutralizing titer of 53M serum for chimeric Envs

sav|  [138u]
gp4l exchanges 53M serum dilutions
Bglll PpuM | Pmil Mfel for 50% neut.
l l
53M V1/V2 v3|va| |v4al| |5 gp41 16,000
p1665 V1V2 V3|V3| | V4| |v5 _ 15,000
p1663 vive| [ Jvalva] Jva] s | gpat 2,900
pscz_ [vinve|  []velve] T valTlve T gpan ] 550
paccl__[vanz| " fvalva] T[valTlvsT | gpa 1,650

wam| Jvive[  vslve] [val s | e | << 100



Mapping autologous neutralization targets in 53M gp41

628 C-term heptad repeat region (HR2) | MPER
53M Env DIWNNTTWMQWDKEVSNYTKTIYKLLEKSQNQQEENEKDLLALDSWNNLWNWF
133M Env DIWDNMTWMQWDKEISNYTNTIYRLLEDSQNQQEKNEKDLLALDSWKNLWNWF
106F Env DIWDNMTWMQWDKEVSNYTNTIYRLLEDSQSQQEKNEKDLLALDSWKNLWTWF
55F Env DIWDNMTWMEWDREISNYTNIIFGLLEDSQNQQERNEKDLLALDKWNNLWNWF
135M Env EIWNNMTWMQWDKEISNYTDTIYKLLTESQSQQDKNEKDLLALDSWKNLWNWE
109F Env EIWGNMTWMQWDKEVSNYTFTIYQLLEESQYQQEQNEKELLALNKWNDLWSWE

53M Env contains several unigue substitutions in the C-terminal
heptad repeat region, N-terminal to the MPER region.

To determine the roles of these substitutions and the adjacent
glycosylation site in the autologous neutralization sites present in
gp41l of this Env, mutations were introduced at these positions in
the chimeric p1666 Env.



Mutations in 53M gp41 HR2 region affect autologous
neutralization activity

p1666 | Z | V1/v2 [4V3 V3'|v4|v5] gp41
53M sera neutralizat

00 616

-5-p1666/133M (53M gp41) | 1£50
80 'p1666 (133M/53M gp41l) NYTKTIYKLLEKSQNQQEE 1,800

~#-p1688/N616Q p1689 (K619N) N 160
60 —A—p1689/K619N p1692 K619N/K627D)  --—-N D <100

~®- p1692/K619N/K627D  p1688 (N616Q) 0- 1,500
0 133M wt ——-N---R-=-Dmm—— <100

20
All mutations are in p1666 background

(133M chimera containing 53M gp41)

100 1,000 10,000 100,000
dilutior

53M-specific residues K619 and K627 contribute to autologous neutralization
epitopes present in 53M gp41l

Removal of the adjacent glycan has no effect on sensitivity to neutralization

This maps a novel neutralization site in the HR2 region



Summary

-These studies suggest that sequences in the V1/V2, V3-V3’,
V4 and gp41 domains all contribute to the potent autologous
neutralizing titer of 53M serum

-Evidence supports the presence of autologous neutralization
targets dependent on sequences in the V2 and gp41 domains

-For V3-V3’ and V4 it is not clear whether these effects are
due to epitopes present in these regions, or to differential
masking effects on distal sites

-The nature of the autologous epitopes iIs unknown- these
may be linear, conformational or even quaternary structures



Conclusions

-1t 1s likely that the recognition of multiple neutralization
targets contributes to the exceptional autologous
neutralizing activity of 53M serum

-Presumably, one or more of these specificities Is also
responsible for the less potent cross-neutralizing activity
of this serum



Conclusions

-Further characterization of these targets, and those
that mediate autologous and heterologous neutralizing
activities present in other patient sera, may help
Identify novel regions and epitopes of HIV-1 Env that
could be incorporated into new vaccine formulations.

-ldentifying more conserved forms of epitopes in these
regions, and combining multiple allelic forms into a
multivalent formulation, may help overcome the
limited cross-reactivities seen for the autologous
antibodies directed against these targets.
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This region of HR2 is relatively conserved, and related to the
clade C consensus sequence

53MP EVSNYTETIYKLLE SQNQQER|NEKD
133M EISNYTNTIYRLLEDSQNOQOQEEKNETEKDTD
106F EVSNYTNTIYRLLEDSQSQQEXKNETEKTD
55F EISNYTNIIFGLLEDSQNOQOQERNETKDTD
135MPL23a EISNYTDTIYKLLTESQTOQOQDE XKNETE KD
109F EVSNYTFTIYQLLEESQYQQEQNETEKTD
CIADE C consEI SNYTDTIYRLLEDSQNOQOQEZXKNETE KD

Do other sequences also contain epitopes in this region?

Would antibodies that recognize such epitopes, including those
related to the consensus sequence, also possess neutralizing
activities that may be broader than that of those directed against the
autologous targets?



