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WHAT IS CLAIMED IS:

1. An antibody, comprising a heavy chain with a CDR 1 comprising the amino acid
sequence GRFWS (SEQ ID NO: 421), a CDR 2 comprising the amino acid sequence
YFSDTDRSEYNPSLRS (SEQ ID NO: 422), and a CDR 3 comprising the amino acid sequence
AQQGKRIYGIVSFGELFYYYYMDA (SEQ ID NO: 436), and a light chain with a CDR 1
comprising the amino acid sequences of GERSRGSRAVQ (SEQ ID NO: 430), a CDR 2
comprising the amino acid sequence NNQDRPA (SEQ ID NO: 179), and a CDR 3 comprising
the amino acid sequence HY WDSRSPISWI (SEQ ID NO: 431).

2. An isolated fully human monoclonal antibody comprising a heavy chain sequence

comprising the amino acid sequence of SEQ ID NO: 434 and a light chain sequence comprising

amino acid sequence of SEQ ID NO: 439.

3. The antibody of claim 2, wherein heavy chain variable sequence comprises the amino

acid sequence of SEQ ID NO: 435 and light chain variable sequence comprises the amino acid

sequence of SEQ ID NO: 440.

4. The antibody according to any one of claims 1 to 3, wherein the antibody neutralizes

HIV-1 species belonging to two or more clades, wherein the clades are selected from Clade A,

Clade B, Clade C, Clade D, and Clade AE.

5. A fragment of the antibody of any one of claims 1 to 4, wherein the fragment has the

same binding specificity as the antibody of any one of claims 1 to 4.

6. The fragment of claim 5, which is selected from the group consisting of the Fab, Fab',

F(ab")2, Fv, single chain Fv, diabody, and domain antibody (dAb) fragments.

7. An isolated nucleic acid molecule encoding the antibody of any one of claims 1 to 3, or

the fragment thereof of claim 5 or 6.
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8. The nucleic acid molecule of claim 7, wherein the nucleic acid molecule comprises the
nucleotide sequence of SEQ ID NO: 433 encoding a heavy chain variable sequence and the

nucleotide sequence of SEQ ID NO: 438 encoding a light chain variable sequence.

9. The nucleic acid molecule of claim 8, wherein the nucleic acid molecule comprises the
nucleotide sequence of SEQ ID NO: 432 encoding a heavy chain sequence and the nucleotide

sequence of SEQ ID NO: 437 encoding a light chain sequence.

10. The nucleic acid molecule according to claim 7, 8 or 9, which is selected from the

group consisting of cDNA, hnRNA, and mRNA.
11. A vector comprising the nucleic acid molecule of any one of claims 7 to 10.
12. A cell comprising the vector of any one of claims 7 to 10.

13. An immortalized B cell clone expressing the antibody of any one of claims 1 to 4.

14. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and
the antibody of any one of claims 1 to 4, or the fragment of claim 5 or 6 or the nucleic acid

molecule as recited in any one of claims 7 to 10.

15. Use of a therapeutically effective amount of the antibody as recited in any one of
claims 1 to 4 or the fragment of claim 5 or 6 or the nucleic acid molecule as recited in any one of

claims 7 to 10 for immunization against HIV or to reduce the eftect of an HIV infection.

16. The use according to claim 15, additionally comprising the use of a second

therapeutic agent.

17. The use according to claim 16, wherein said second therapeutic agent is an anti-viral

agent.
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18. Use of an effective amount of the pharmaceutical composition of claim 14 to treat an

individual infected with HIV-1.

19. Use of an effective amount of an antibody according to any one of claims 1 to 4 or the
fragment of claim 5 or 6 or the nucleic acid molecule as recited in any one of claims 7 to 10 as an

adjuvant therapy to treat an individual infected with HIV-1.

20. The use according to claim 19, wherein the use comprises multiple doses of said

antibody.

21. Use of an immunotherapeutically effective amount of the antibody according to
claims 1 to 4 or the fragment of claim 5 or 6 or the nucleic acid molecule as recited in any one of
claims 7 to 10 for treatment of HIV-1 infection in an individual, or post-exposure prophylaxis of

an 1individual.

22. Use of the antibody as recited in any one of claims 1 to 4 or the fragment of claim 5
or 6 in the manufacture of a medicament for immunization against HIV or to reduce the effect of

an HIV 1nfection.

23. Use of the pharmaceutical composition of claim 14 in the manufacture of a

medicament to treat an individual infected with HIV-1.

24. Use of the antibody according to any one of claims 1 to 4 or the fragment of claim 5

or 6 in the manufacture of a medicament for use as an adjuvant therapy to treat an individual

infected with HIV-1.

25. Use of the antibody according to any one of claims 1 to 4 or the fragment of claim 3
or 6 in the manufacture of a medicament for treatment of HIV-1 infection in an individual, or

postexposure prophylaxis of an individual.
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26. Use of the antibody according to any one of claims 1 to 4 or the fragment of claim 5
or 6 or the nucleic acid molecule as recited in any one of claims 8 to 11 in the manufacture of a
medicament for use as an adjuvant therapy to treat an individual against a plurality of HIV-1

Species.

27. A method for producing the antibody to any one of claims 1 to 4 or the fragment
according of claim 5 or 6 comprising (1) culturing an immortalized B cell clone expressing the
antibody to any one of claims 1 to 4 or the fragment according of claim 5 or 6 and (ii) isolating

the antibody or fragment.

392

CA 3059961 2019-10-24



1/52

_ _ 8GEDC
181 LM 024 9Sp L 06250
181 LM Y19 00v1
———— — n o
181 €7 1D SBYl A
S ——— .)
15197600 967 mewm
21 €9 91D - |
191 €9 91D ¥l S L7600
800T "0

121 19 v19O 08¥1
91 19 $1D St

t:\j‘l'
-
[‘N-
D
-

12127 600 96%L
19127 91D £vvl

3.7T°0
2.1 ureq)) WSy dl 9|4
5607 0
CHET 0
vE07° 0

311, uteyD AALdy ‘AR

CA 3059961 2019-10-24



—
>

A\

-

2/

uoneziadRIEY)

)

uo131dNpold
dn-ajeds qyw

(leuondo) Buipuig,

 —— CONEEIERTEN.

SaU0) uleyd 18 H yim
Sjue)oajsuel} Jo Suiua3.10¢

D BNJIS3Y gyl 104 S|IPM

dod-1y 2IN3NJ 1193 § 193}2S

Apads-Alwey gy

2uar) ajqelten dr

{leuoi3do) axie 10 Aesse 3ulpuiq ys13 Adewtid,
Aesse uoljezijesinau EmEta.

syueleuladngs Jo 3uiusaids d1H

S21eSAT
1190

24M3nD |20
m AJOWB|A]

eLUSel4 JO 3ulBl]
Uo!}ezI|eIINSN BIA UOIII8|SS J0UOQ ﬂV

Jusned

¢ Old

CA 3059961 2019-10-24



3/52

L0y = JNeN
4S0-df 18301 3

m.
4

~¥SiT3 sk +INSN

480Ul %5 L6

slazieinau
jenp okmw %SG'EL

|
191 = sispulg
L {db jejoL

LOY = INON
29148 (B30l

\ LY = Siapulg
~0Z1db jejo)

-¥SI13 81 +InNaN
2914S %8°G2

Ve 9l4

CA 3059961 2019-10-24



4/52

-¥YS113 8ie +neN
4S50-dl %L 'e6

siapuig Lpdb

S18Z1jeIINSN
4504l

SEVAILUETN
2814S

9t

siapuig 0Z1db

"YSi13d 848 +iNON
28L4S %Y CY

dt Ol

CA 3059961 2019-10-24



(Jw/bn) B} uoneIUsIUOD
| L0 QG 1000 1000°0 1000070

O
D
o
D
3
o
m
T14-H-GINHOd - m.
ZNA-9INOd - v- =
YOY-3159d - m- S
3S0-Ul-8INOd —e- ooy 3
I MO
” (qwy/Bn) 9B} uoyeijUaOUOD (w/bn) 9bj uonenuasuod
E®.
w 0 100 1000 L0000 ob L 10 w0 w00 | @
e e <8 § I © O
D {D
w =
8 3
- =
o %
= 2)LN0-2LG - v g - =
S CLING9LNOd - .- §/ - -
e u - \ ...\...\‘ ——n %
W 21100640 d ~e- g ?9 5
S uoliezijenynsu g/ LNG
6MOd
SAESSY UOLEZI[ENINAN 919d PUE 69d V 9l

CA 3059961 2019-10-24



G/52

po0>> |z | 80000 | 10> | 2000 | Ol< | 10>  9IMOd
G——— e ——t _ M e - .
7000 < 90 | ¥ yo0'0 | Ol< | ¥0 6MOd |
0ZMMZ6 | vIZWZ | Z.4na | vavy | d4sO-wp | d-wr | zoA | |
V epejo O °pe|o g °pe|2 |
it 4 P —— —
ulesn}s sSniip |
~ (G-
(qwyBn) 5B} uoeszuadUOD 0z- | (Jw;Bn) ©6j uoenuasuod |
00, 0} | 0 100 b ob T -0 100 1000 ! :
-3 u|rL..4IL|L.llllJl
g e
2
e 4
c AR o - ﬁom
CIIA - @~ Lgg S 9IMODd-w-
V4-H —e— P J ¢ 4.... 0 m_.” BASH —e—- r. 001
n | C
~00L
DZOMYZE
SO

(panNuURuo2) ¥ 'Oi4

uonezijelnou jusdiad

CA 3059961 2019-10-24



7/32

2L —

P19 09Y) il
P10 G6PL ——~Q=—

0Zd 95¥L ---Or--

\.\%. .\ _ ..\.\ o

G000}

(quw;Bu) uolyeiUBSUOY Gyw
004 ] 00

O SO SAOTCC-0 7 °

80

cl

9l

A s e

~ -,

Ve

paalll
i
| \mm -~
)
. 7
A D

S FA

ao vsii3

G Old

CA 3059961 2019-10-24



8/52

FIG. 6
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FIG. 6 (continued)
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FIG. 6 (continued)
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FIG. 8 (continued)
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FIG. 12
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FIG. 15
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FIG. 21A
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FIG. 218
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