
Fig 3: NEW RESPONSES EXHIBIT HIGHER PROLIFERATIVE CAPACITY COMPARED TO BOOSTED AND STABLE RESPONSES

Fig 4: BOOSTED RESPONSES RECRUIT NEW T CELL CLONES AND EXPAND PRE-EXISTING CLONES AFTER VACCINATION

Fig 2: CHARACTERIZATION OF INDIVIDUAL NEW AND BOOSTED GAG-SPECIFIC CD8+ AND CD4+ T CELL RESPONSES

Fig 1: THERAPEUTIC VACCINATION ELICITS NEW AND BOOSTED HIV GAG-SPECIFIC T CELL RESPONSES
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• Little is known about the capacity of HIV therapeutic vaccines 
to overcome pre-existing immunodominance hierarchies and 
elicit functional, long-lived new or boosted HIV-specific CD8+ 
T cell responses.

• We conducted a therapeutic vaccine study in PWH who were 
randomized to receive a DNA vaccine containing consensus 
Gag/Pol (GP) or Gag/Pol/Env (GPE) sequences (PENNVAX) 
plus IL-12 plasmid adjuvant via electroporation, or placebo 
(NCT03606213).

• HIV-specific T cell response magnitude was measured by 
IFN𝛾 ELISpot using vaccine-matched peptide pools.

• The PENNVAX therapeutic vaccine was found to induce new 
and boosted HIV-specific T cell responses (Chew et 
al., CROI 2022, poster #284).

• Here, we characterize the magnitude, durability, proliferative 
capacity, and TCR repertoire of these new and boosted HIV-
specific T cell responses. 

• HIV DNA therapeutic vaccination both boosted pre-existing T 
cell responses and also elicited responses against new epitopes. 

• HIV DNA therapeutic vaccination elicited both CD8+ and CD4+ 
new and boosted T cell responses, with ~half of the vaccine-
elicited responses persisting at Wk48.

• While boosted responses had the highest IFNg ELISpot 
magnitude at Wk14, new responses demonstrated higher 
proliferative capacity at Wk14, relative to their magnitude. 

• Eliciting new T cell responses may be required in order for HIV 
therapeutic vaccines to enhance T cell function.

• Future Directions: Investigate further whether therapeutic 
vaccination can overcome pre-existing immunodominance and 
recruit new T cell clones to the HIV-specific T cell response.
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(B) We performed a 6-day in vitro peptide stimulation assay with Cell Trace Violet (CTV) labeling 
to quantify the proliferative capacity of the responses (%CTVlo of total CD8+ or CD4+ T cells after 
6-day stim). Both CD8+ and CD4+ T cell responses were identified in all response categories. 

Individual Gag peptide-specific 
T cell responses to vaccine-
matched 15-mer peptides were 
measured via IFNg ELISpot at 
baseline (BL) and 2 weeks after 
the last vaccine (Week [Wk] 
14).

Responses were defined as 
new at Wk14 if they were 
absent at BL (even after 10-
day in vitro peptide 
stimulation) with a fold change 
(FC)≥2, and boosted if present 
at BL and Wk14 with FC≥2. 

(A) By IFNg ELISpot, boosted Gag-specific T cell responses had a significantly higher 
magnitude at Wk14 vs new responses. At Wk48, 11 of the boosted responses remained 
≥2 fold above BL magnitude, and 5 of the new responses remained detectable. 

A B

For each individual Gag-specific T cell response,
proliferative capacity, relative to T cell response 
magnitude, was determined by taking the ratio of 
proliferated (CTVlo) T cells to the magnitude as measured 
by IFNg ELISpot. Based on this ratio, new responses at 
Wk14 had a significantly higher proliferative capacity 
compared to boosted or stable responses.

Experimental design for the Cell Trace Violet (CTV) proliferation assay
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Paired 10X single-cell RNA/TCR sequencing 
was performed on sorted multimer+ CD8+ T 
cells from participants. Flow cytometry plots 
show the HIV-specific multimer+ CD8+ T cell 
responses at baseline and Week 14. Bar plots 
display the frequency of clonotypes within 
each sorted multimer+ response. 

Only peptides and participants with ≥1 response are shownIndividual Participants (1 column = 1 participant)

IF
N
γ E

LI
Sp

ot
 M

ag
ni

tu
de

 a
t W

ee
k 

14
 (S

FU
/1

e6
 P

BM
C

)

1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

STABLE

BOOSTED

NEW

Placebo Gag/Pol/EnvGag/Pol

Individual Gag-specific T cell responses by vaccine arm

In
di

vi
du

al
 G

ag
 P

ep
tid

es
 (1

 ro
w

 =
 1

 p
ep

tid
e)

500

1000

1500

2000

2500

3000

Vaccinated

Individual Participants (1 column = 1 participant)

IF
N
γ E

LI
Sp

ot
 M

ag
ni

tu
de

 a
t W

ee
k 

14
 (S

FU
/1

e6
 P

BM
C

)

1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

STABLE

BOOSTED

NEW

Placebo Gag/Pol/EnvGag/Pol

Individual Gag-specific T cell responses by vaccine arm

In
di

vi
du

al
 G

ag
 P

ep
tid

es
 (1

 ro
w

 =
 1

 p
ep

tid
e)

500

1000

1500

2000

2500

3000

Vaccinated

0%

25%

50%

75%

100%

31
62

_B
1

31
62

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSEERQGGETQYF;TRA:CAFSDGNKLVF

Low Frequency Clonotypes

TRB:CASSLGWGFEETQYF;TRA:CAVGEGDNTNAGKSTF

pid_3162_A03_RK9

0%

25%

50%

75%

100%

20
46

_B
1

20
46

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSLGGTEAFF;TRA:CIVRDRSQAGNMLTF

TRB:CASSLGGGEAFF;TRA:CAVSSPNNAGNMLTF

TRB:CASSLGGTEAFF;TRA:CIVRDRSNAGNMLTF

Low Frequency Clonotypes

TRB:CASSLGGTEAFF;TRA:CIRGGNTNAGKSTF

TRB:CASSLGGTEAFF;TRA:CIVRVRANAGNMLTF

TRB:CASSLGGTEAFF;TRA:CIVRVASYAGNMLTF

TRB:CASRSLDGSTGELFF;TRA:CAGGGAQKLVF

TRB:CASSLGGAEAFF;TRA:CIVRPPGGSRLTF

TRB:CASSPPGGGPGTEAFF;TRA:CATADLTGTASKLTF

TRB:CASSLGGSEAFF;TRA:CAAPTSGSRLTF

TRB:CASSVGGTEAFF;TRA:CIVRVGSNAGNMLTF

TRB:CASSLGGTEAFF;TRA:CIVRFRSTGGSYIPTF

TRB:CASSFGLAGGDSYNEQFF;TRA:CAASNYQLIW

TRB:CASSLGGTEAFF;TRA:CIVRVRSNAGNMLTF

pid_2046_B5701_TW10
0%

25%

50%

75%

100%

77
10

_B
1

77
10

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSLGTRWPNEQFF;TRA:CAVPSGGYQKVTF

TRB:CATSGQSYGYTF;TRA:CADSAGSARQLTF

TRB:CASSLYGATNEKLFF;TRA:CIRGDAPLVF

Low Frequency Clonotypes

TRB:CASSQDGMNTEAFF;TRA:CVVSSYSGGYQKVTF

TRB:CATSDPWTTSNYGYTF;TRA:CAYRSGMGAQKLVF

TRB:CASSLYGATNEKLFF;TRA:CIVRETGNTGKLIF

pid_7710_B5703_TW10

0%

25%

50%

75%

100%

77
10

_B
1

77
10

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSLGTRWPNEQFF;TRA:CAVPSGGYQKVTF

TRB:CATSGQSYGYTF;TRA:CADSAGSARQLTF

TRB:CATRTGKDTEAFF;TRA:CAVYREGNMLTF

Low Frequency Clonotypes

TRB:CASEAGNTIYF;TRA:CAMRDNYGQNFVF

TRB:CASSQDGMNTEAFF;TRA:CVVSSYSGGYQKVTF

TRB:CASSLASDRDPYGYTF;TRA:CAMRGWGFQKLVF

TRB:CASSFPGDSKNIQYF;TRA:CAMRESISSGSARQLTF

TRB:CASSVDGLNTEAFF;TRA:CVVSTYSGGYQKVTF

pid_7710_B57_KF11

0%

25%

50%

75%

100%

77
10

_B
1

77
10

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSLGTRWPNEQFF;TRA:CAVPSGGYQKVTF

TRB:CATSGQSYGYTF;TRA:CADSAGSARQLTF

TRB:CATRTGKDTEAFF;TRA:CAVYREGNMLTF

Low Frequency Clonotypes

TRB:CASEAGNTIYF;TRA:CAMRDNYGQNFVF

TRB:CASSQDGMNTEAFF;TRA:CVVSSYSGGYQKVTF

TRB:CASSLASDRDPYGYTF;TRA:CAMRGWGFQKLVF

TRB:CASSFPGDSKNIQYF;TRA:CAMRESISSGSARQLTF

TRB:CASSVDGLNTEAFF;TRA:CVVSTYSGGYQKVTF

pid_7710_B57_KF11

%
 o

f c
el

ls 
w

ith
 T

CR
 se

qu
en

ce
s

0%

25%

50%

75%

100%

77
10

_B
1

77
10

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSLGTRWPNEQFF;TRA:CAVPSGGYQKVTF

TRB:CATSGQSYGYTF;TRA:CADSAGSARQLTF

TRB:CATRTGKDTEAFF;TRA:CAVYREGNMLTF

Low Frequency Clonotypes

TRB:CASEAGNTIYF;TRA:CAMRDNYGQNFVF

TRB:CASSQDGMNTEAFF;TRA:CVVSSYSGGYQKVTF

TRB:CASSLASDRDPYGYTF;TRA:CAMRGWGFQKLVF

TRB:CASSFPGDSKNIQYF;TRA:CAMRESISSGSARQLTF

TRB:CASSVDGLNTEAFF;TRA:CVVSTYSGGYQKVTF

pid_7710_B57_KF11

0%

25%

50%

75%

100%

77
10

_B
1

77
10

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSLGTRWPNEQFF;TRA:CAVPSGGYQKVTF

TRB:CATSGQSYGYTF;TRA:CADSAGSARQLTF

TRB:CATRTGKDTEAFF;TRA:CAVYREGNMLTF

Low Frequency Clonotypes

TRB:CASEAGNTIYF;TRA:CAMRDNYGQNFVF

TRB:CASSQDGMNTEAFF;TRA:CVVSSYSGGYQKVTF

TRB:CASSLASDRDPYGYTF;TRA:CAMRGWGFQKLVF

TRB:CASSFPGDSKNIQYF;TRA:CAMRESISSGSARQLTF

TRB:CASSVDGLNTEAFF;TRA:CVVSTYSGGYQKVTF

pid_7710_B57_KF11

0%

25%

50%

75%

100%

77
10

_B
1

77
10

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSLGTRWPNEQFF;TRA:CAVPSGGYQKVTF

TRB:CATSGQSYGYTF;TRA:CADSAGSARQLTF

TRB:CASSLYGATNEKLFF;TRA:CIRGDAPLVF

Low Frequency Clonotypes

TRB:CASSQDGMNTEAFF;TRA:CVVSSYSGGYQKVTF

TRB:CATSDPWTTSNYGYTF;TRA:CAYRSGMGAQKLVF

TRB:CASSLYGATNEKLFF;TRA:CIVRETGNTGKLIF

pid_7710_B5703_TW10Baseline     Week 14

0%

25%

50%

75%

100%

77
10

_B
1

77
10

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSLGTRWPNEQFF;TRA:CAVPSGGYQKVTF

TRB:CATSGQSYGYTF;TRA:CADSAGSARQLTF

TRB:CASSLYGATNEKLFF;TRA:CIRGDAPLVF

Low Frequency Clonotypes

TRB:CASSQDGMNTEAFF;TRA:CVVSSYSGGYQKVTF

TRB:CATSDPWTTSNYGYTF;TRA:CAYRSGMGAQKLVF

TRB:CASSLYGATNEKLFF;TRA:CIVRETGNTGKLIF

pid_7710_B5703_TW10

%
 o

f c
el

ls 
w

ith
 T

CR
 se

qu
en

ce
s

Week 14

0%

25%

50%

75%

100%

31
62

_B
1

31
62

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSEERQGGETQYF;TRA:CAFSDGNKLVF

Low Frequency Clonotypes

TRB:CASSLGWGFEETQYF;TRA:CAVGEGDNTNAGKSTF

pid_3162_A03_RK9

0%

25%

50%

75%

100%

20
46

_B
1

20
46

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSLGGTEAFF;TRA:CIVRDRSQAGNMLTF

TRB:CASSLGGGEAFF;TRA:CAVSSPNNAGNMLTF

TRB:CASSLGGTEAFF;TRA:CIVRDRSNAGNMLTF

Low Frequency Clonotypes

TRB:CASSLGGTEAFF;TRA:CIRGGNTNAGKSTF

TRB:CASSLGGTEAFF;TRA:CIVRVRANAGNMLTF

TRB:CASSLGGTEAFF;TRA:CIVRVASYAGNMLTF

TRB:CASRSLDGSTGELFF;TRA:CAGGGAQKLVF

TRB:CASSLGGAEAFF;TRA:CIVRPPGGSRLTF

TRB:CASSPPGGGPGTEAFF;TRA:CATADLTGTASKLTF

TRB:CASSLGGSEAFF;TRA:CAAPTSGSRLTF

TRB:CASSVGGTEAFF;TRA:CIVRVGSNAGNMLTF

TRB:CASSLGGTEAFF;TRA:CIVRFRSTGGSYIPTF

TRB:CASSFGLAGGDSYNEQFF;TRA:CAASNYQLIW

TRB:CASSLGGTEAFF;TRA:CIVRVRSNAGNMLTF

pid_2046_B5701_TW10

0%

25%

50%

75%

100%

31
62

_B
1

31
62

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSEERQGGETQYF;TRA:CAFSDGNKLVF

Low Frequency Clonotypes

TRB:CASSLGWGFEETQYF;TRA:CAVGEGDNTNAGKSTF

pid_3162_A03_RK9

0%

25%

50%

75%

100%

20
46

_B
1

20
46

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSLGGTEAFF;TRA:CIVRDRSQAGNMLTF

TRB:CASSLGGGEAFF;TRA:CAVSSPNNAGNMLTF

TRB:CASSLGGTEAFF;TRA:CIVRDRSNAGNMLTF

Low Frequency Clonotypes

TRB:CASSLGGTEAFF;TRA:CIRGGNTNAGKSTF

TRB:CASSLGGTEAFF;TRA:CIVRVRANAGNMLTF

TRB:CASSLGGTEAFF;TRA:CIVRVASYAGNMLTF

TRB:CASRSLDGSTGELFF;TRA:CAGGGAQKLVF

TRB:CASSLGGAEAFF;TRA:CIVRPPGGSRLTF

TRB:CASSPPGGGPGTEAFF;TRA:CATADLTGTASKLTF

TRB:CASSLGGSEAFF;TRA:CAAPTSGSRLTF

TRB:CASSVGGTEAFF;TRA:CIVRVGSNAGNMLTF

TRB:CASSLGGTEAFF;TRA:CIVRFRSTGGSYIPTF

TRB:CASSFGLAGGDSYNEQFF;TRA:CAASNYQLIW

TRB:CASSLGGTEAFF;TRA:CIVRVRSNAGNMLTF

pid_2046_B5701_TW10

%
 o

f c
el

ls 
w

ith
 T

CR
 se

qu
en

ce
s

0%

25%

50%

75%

100%

31
62

_B
1

31
62

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSEERQGGETQYF;TRA:CAFSDGNKLVF

Low Frequency Clonotypes

TRB:CASSLGWGFEETQYF;TRA:CAVGEGDNTNAGKSTF

pid_3162_A03_RK9Baseline    Week 14

0%

25%

50%

75%

100%

20
46

_B
1

20
46

_W
k1

4

Var2

Pe
rc

en
t

Var3
TRB:CASSLGGTEAFF;TRA:CIVRDRSQAGNMLTF

TRB:CASSLGGGEAFF;TRA:CAVSSPNNAGNMLTF

TRB:CASSLGGTEAFF;TRA:CIVRDRSNAGNMLTF

Low Frequency Clonotypes

TRB:CASSLGGTEAFF;TRA:CIRGGNTNAGKSTF

TRB:CASSLGGTEAFF;TRA:CIVRVRANAGNMLTF

TRB:CASSLGGTEAFF;TRA:CIVRVASYAGNMLTF

TRB:CASRSLDGSTGELFF;TRA:CAGGGAQKLVF

TRB:CASSLGGAEAFF;TRA:CIVRPPGGSRLTF

TRB:CASSPPGGGPGTEAFF;TRA:CATADLTGTASKLTF

TRB:CASSLGGSEAFF;TRA:CAAPTSGSRLTF

TRB:CASSVGGTEAFF;TRA:CIVRVGSNAGNMLTF

TRB:CASSLGGTEAFF;TRA:CIVRFRSTGGSYIPTF

TRB:CASSFGLAGGDSYNEQFF;TRA:CAASNYQLIW

TRB:CASSLGGTEAFF;TRA:CIVRVRSNAGNMLTF

pid_2046_B5701_TW10

%
 o

f c
el

ls 
w

ith
 T

CR
 se

qu
en

ce
s

Baseline    Week 14

TCRα/β sequence

TCRα/β sequence

TCRα/β sequence

TCRα/β sequence

A*03:01-RK9
B*57:01-TW10

4074 cells (BL) and 
587 cells (Wk14)

1193 cells (BL) and 
4978 cells (Wk14)

1063 cells (Wk14)

1363 cells (BL) and 1924 cells (Wk14)

clones not detected at BL 

(in <19 cells in dataset)

(in <19 cells in dataset)

(in <19 cells in dataset)

(in <19 cells in dataset)

BL
W

k1
4 BL

W
k1

4 BL
W

k1
4 BL

W
k1

4
0.01

0.1

1

10

100

Proliferative capacity of HIV Gag-specific T cell responses (CTV)

STABLE* PLACEBO

STABLE* VACCINATED

BOOSTED*

NEW*

CD8+ T CELL RESPONSE

CD4+ T CELL RESPONSE

%
C

TV
lo

 o
f C

D
8+

 o
r C

D
4+

 T
 c

el
ls

n = 18 n = 10n = 26n = 45

median

p = 0.04^
p = 0.04^

^ Mann-Whitney U test

* based on IFNγ ELISpot

BL
W

k1
4 BL

W
k1

4 BL
W

k1
4 BL

W
k1

4
10-5

10-4

10-3

10-2

10-1

100

C
TV

 (%
C

TV
lo
) /

 E
LI

Sp
ot

 (S
FU

/1
e6

 P
BM

C
)

Proliferative capacity

STABLE PLACEBO

STABLE VACCINATED

BOOSTED

NEW

p = 0.03^
p = 0.002^
p = 0.004^

median

n = 16 n = 8n = 20n = 34 ^ Mann-Whitney U test

BL
W

k1
4 BL

W
k1

4 BL
W

k1
4 BL

W
k1

4
0.01

0.1

1

10

100

Proliferative capacity of HIV Gag-specific T cell responses (CTV)

STABLE* PLACEBO

STABLE* VACCINATED

BOOSTED*

NEW*

CD8+ T CELL RESPONSE

CD4+ T CELL RESPONSE

%
C

TV
lo

 o
f C

D
8+

 o
r C

D
4+

 T
 c

el
ls

n = 18 n = 10n = 26n = 45

median

p = 0.04^
p = 0.04^

^ Mann-Whitney U test

* based on IFNγ ELISpot

BL
W

k1
4 BL

W
k1

4 BL
W

k1
4 BL

W
k1

4
0.01

0.1

1

10

100

Proliferative capacity of HIV Gag-specific T cell responses (CTV)

STABLE* PLACEBO

STABLE* VACCINATED

BOOSTED*

NEW*

CD8+ T CELL RESPONSE

CD4+ T CELL RESPONSE

%
C

TV
lo

 o
f C

D
8+

 o
r C

D
4+

 T
 c

el
ls

n = 18 n = 10n = 26n = 45

median

p = 0.04^
p = 0.04^

^ Mann-Whitney U test

* based on IFNγ ELISpot

BL
W

k1
4 BL

W
k1

4 BL
W

k1
4 BL

W
k1

4
0.01

0.1

1

10

100

Proliferative capacity of HIV Gag-specific T cell responses (CTV)

STABLE* PLACEBO

STABLE* VACCINATED

BOOSTED*

NEW*

CD8+ T CELL RESPONSE

CD4+ T CELL RESPONSE

%
C

TV
lo

 o
f C

D
8+

 o
r C

D
4+

 T
 c

el
ls

n = 18 n = 10n = 26n = 45

median

p = 0.04^
p = 0.04^

^ Mann-Whitney U test

* based on IFNγ ELISpot

BL
W

k1
4 BL

W
k1

4 BL
W

k1
4 BL

W
k1

4
10-5

10-4

10-3

10-2

10-1

100

C
TV

 (%
C

TV
lo
) /

 E
LI

Sp
ot

 (S
FU

/1
e6

 P
BM

C
)

Proliferative capacity

STABLE PLACEBO

STABLE VACCINATED

BOOSTED

NEW

p = 0.03^
p = 0.002^
p = 0.004^

median

n = 16 n = 8n = 20n = 34 ^ Mann-Whitney U test

BL
W

k1
4 BL

W
k1

4 BL
W

k1
4 BL

W
k1

4
10-5

10-4

10-3

10-2

10-1

100

C
TV

 (%
C

TV
lo
) /

 E
LI

Sp
ot

 (S
FU

/1
e6

 P
BM

C
)

Proliferative capacity

STABLE PLACEBO

STABLE VACCINATED

BOOSTED

NEW

p = 0.03^
p = 0.002^
p = 0.004^

median

n = 16 n = 8n = 20n = 34 ^ Mann-Whitney U test

BL
W

k1
4 BL

W
k1

4 BL
W

k1
4 BL

W
k1

4
10-5

10-4

10-3

10-2

10-1

100

C
TV

 (%
C

TV
lo
) /

 E
LI

Sp
ot

 (S
FU

/1
e6

 P
BM

C
)

Proliferative capacity

STABLE PLACEBO

STABLE VACCINATED

BOOSTED

NEW

p = 0.03^
p = 0.002^
p = 0.004^

median

n = 16 n = 8n = 20n = 34 ^ Mann-Whitney U test

BL
W

k1
4

W
k4

8 BL
W

k1
4

W
k4

8 BL
W

k1
4

W
k4

8
1

10

100

1000

10000

G
ag

-s
pe

ci
fic

 T
 c

el
l r

es
po

ns
es

 
SF

U
/1

e6
 P

BM
C

STABLE PLACEBO

BOOSTED   

NEW

Magnitude of HIV Gag-specific T cell responses (IFNγ ELISpot)
p = 0.02^

p = <0.0001+

^ Mann-Whitney U test

+ Wilcoxon signed-rank test

median

n = 23 n = 10n = 26

p = 0.01+

BL
W

k1
4

W
k4

8 BL
W

k1
4

W
k4

8 BL
W

k1
4

W
k4

8
1

10

100

1000

10000

G
ag

-s
pe

ci
fic

 T
 c

el
l r

es
po

ns
es

 
SF

U
/1

e6
 P

BM
C

STABLE PLACEBO

BOOSTED   

NEW

Magnitude of HIV Gag-specific T cell responses (IFNγ ELISpot)
p = 0.02^

p = <0.0001+

^ Mann-Whitney U test

+ Wilcoxon signed-rank test

median

n = 23 n = 10n = 26

p = 0.01+

0.019% 2.52%

BL
W

k1
4

W
k4

8 BL
W

k1
4

W
k4

8 BL
W

k1
4

W
k4

8
1

10

100

1000

10000

G
ag

-s
pe

ci
fic

 T
 c

el
l r

es
po

ns
es

 
SF

U
/1

e6
 P

BM
C

STABLE PLACEBO

BOOSTED   

NEW

Magnitude of HIV Gag-specific T cell responses (IFNγ ELISpot)
p = 0.02^

p = <0.0001+

^ Mann-Whitney U test

+ Wilcoxon signed-rank test

median

n = 23 n = 10n = 26

p = 0.01+

BL
W

k1
4

W
k4

8 BL
W

k1
4

W
k4

8 BL
W

k1
4

W
k4

8
1

10

100

1000

10000

G
ag

-s
pe

ci
fic

 T
 c

el
l r

es
po

ns
es

 
SF

U
/1

e6
 P

BM
C

STABLE PLACEBO

BOOSTED   

NEW

Magnitude of HIV Gag-specific T cell responses (IFNγ ELISpot)
p = 0.02^

p = <0.0001+

^ Mann-Whitney U test

+ Wilcoxon signed-rank test

median

n = 23 n = 10n = 26

p = 0.01+

mailto:lily.zemelko@ucsf.edu
mailto:rachel.rutishauser@ucsf.edu

