CHAPTER V

RESULT

1. Demographic data

1.1 HIV-1-seropositive Thais
We recruited 40 subjects into the study and confirmed their HIV status by

serology. Since Mellors et al. showed the wurement of plasma HIV RNA

level could predict the subseque to AIDS (95). We therefore

grouped 855 HIV-infected do@e Aﬂxonyrm@l!mc of Thai Red Cross AIDS
Research Centre according to thewwital loads i e HIV-RNA of these 855

HIV-infected donors were range . ‘ "'\ ies/ml with median of 9,958.

The CD4" T lymphocytes were sdngédfrom 300 3 with median of 430.
The HIV-RNA values from infgctec ! j& T cell counts more than 300
cells/mm’. were analysed ang ot ‘ -‘ V-RNA to stratified our
donors into 4 groups (10 doﬁor per gi . har O to 3,351, 3,352 to 14,176
and more than 14,676 copies/ml lowest viral load quartile, we

could recruit only 5 subjects. The clln}ia?‘ai\:;a}' ;. j—'.'". cs were summarised in Table 8 and
ised in table 13. Al _.Wl ;eroposmve subjects were
asymptomatic and antire royirals naive. These subjects included 21 women and 14 men,
with a mean age of 34.8 yea‘a old (ranging : 66 yeaﬁ old). Majority of subjects
was heterosexuals (31/35 or 8§,6 %), 2/35 (5. 7‘ngubjects were homosexual, one (2.9%)

subject was m&avﬂuw ﬁ}%ﬁﬂ ?Wﬁ dﬂa?—[lv infected blood
e been di

recipient. At the timefof enrollment, these subJects hav agnosed HIV-posmve for

L O T e TR B

median of 502. Plasma viral load were ranged from < 50 to 453,456 copies/ml with

9 and the averages were summari

median of 6,648. There were 18 subjects whose HLA types were identified (Table 9). A

written informed consent was obtained from all subjects.



Table 6 Method of quartiles calculation.

Smallest observation = 1* observation VL =50

(n+1)/4 = 214™ observation VL =319
(n+1)/2 = 428™ observation VL = 3,351
3(n+1)/4 = 642™ observation VL = 14,676

VL > 500,000

Largest observation = 855 t ob

VL, viral load (copies/ml)
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Table 7 Range of viral load quartiles.

A

320 copies/ml. (<50 to 319 copies/ml.)

320 to 3,351 copies/ml.

3,352 to 14,676 copies/ml.

\%

14,676 copies/ml. (14,677 to >500,000 copies/ml.)
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Table 8 Clinical information of HIV-1-seropositive Thais.

Q1
VL<319
cobies/ml

2
VL=320-3,351 <
copies/ml

62

3
VL=3,352-14,676 <
copies/ml

copies/ml

Ql
Vl)l4,677<

\

VMK | positive F 27 Heterosexual 2003 1,318 <50
RSW | positive F 66 Heterosexual 1994 369 <50
VPT positive F 28 Heterosexual 2004 621 159
SMK positive M 35 IVDU 2000 792 204
CHL positive F 60 Heterosexual 1996 920 260
PMH positive F 18 Heterosexual 2002 431 477
NKS | positive M ﬁ | osexual 2001 624 1,609
RML positive % 486 1,846
RPK | positive | P | ‘ 476 1,846
TKK posiﬁve;’ : " 553 1,993
NKP | posi ‘ 4 572 2,180
VPL | positi 360 2,317
JRS positi 418 2,409
SPT positive 386 2,538
ACS | posi 526 2,580
OKC | positiv 388 5,095
SSN | posi 455 5,098
NDC | positive - 869 6,361
LNK positive S 915 6,935
PAS | positive M 400 10,537
KPM | positive _}:‘:E;Eﬁ o 707 11,387
TKH L|->‘l\litive M 571 11,392
PYJ ositt 7 200 355 14,469
T™M | positiye | M ] — 1993 355 14,469
AKT | positive | F Heterosexual | 2003 502 14,506
UKY positive: . F 27 P@osexual 2002 702 14,908
T 9704 N %S}Hm 1S | “ 5,128
Jﬁj[ bestive |0 F 50 rdse | Boos © 545 21,774
PLp positive F ‘24 Heterose)g= 2002 'Y 452 22,767
T Qa6 g epaanepn R op | o
A sitivel || M 0 #0290 | Hreterosexubl 2 1306 81,550
PPY positive M 33 Heterosexual 2003 427 92,044
PCF positive F 30 Heterosexual 2001 576 113,695
DC positive F 43 Heterosexual 2000 714 115,213
1Y) positive M 22 Heterosexual 1995 521 453,456

Q, quartile; Mode Tx, mode of transmission; M, male; F, female; VL, viral load; IVDU,

Intravenous drug user
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1.2 High risk HIV-1-seronegative Thais and their partners

11 HIV-1-seronegative subjects who had multiple exposure to HIV-1 were recruited
into this study. We confirmed their HIV status by serology. The clinical characteristics were
summarised in table 10 and the averages were summarised in table 13. These subjects

included 6 women and 5 men, with a mean age of 32 years old (ranging from 20 to 50 years

old). The time which these individual had sed to HIV-1 ranged from 1 to 5 years
with a mean of 2 years. The frequencyQ\co / otect HIV infection ranged from 0
to 100 % of time. A written 1nformﬂmgent 3/as om all subjects. According to

IV-1-seronegative individual
(96). We therefore tried to
at least two time points. The last

previous study, the responses we .
with last documented HIV ex figed. f

documented HIV exposure ranged frg : s at the first visit and ranged from

4 to 5 months at the second vi 1t.
We hypothesised that the

seronegative subjects differed fi

interested in studying CD8" T 1 o@éspo m, all HIV-1-seropositive partners but
only 9 partners agreed to participate in ;he?ﬁxdy %rmed their HIV status by standard
serology technique. The chgjal chm;;{eﬁsﬁcs Were summarised F table 11. These subjects
included 5 women and 6 meriy with a mean age of 31 ye L (ranging from 20 to 40 years
old). HIV-subtype and HLAjypes of these s were r}ﬁ identified. The CD4" T

lymphocytes ranged from 20 to %90 cells/mm’ with wdian of 202 cells/mm’>. Median plasma

viral load was 1 188 1%:53?11? FE} wgwj %ﬁ ﬁples/ml) At the time
of enroliment, these subjects have been d1a osed HIV-positive for 1 to 2 years. 7 HIV-1-
seropositive p i 2‘ik’]-seroposmve
partners wereﬁlmaﬁm mlﬁrl; ﬁnm ned from all

subjects.




Table 10 Clinical information of high risk HIV-1-seronegative Thais.

ARK | negative 28 Heterosexual | > 1 year <50% month N/A ALS
L. S8R0
6
MTK | negative 43 Heter: 0% months N/A SCK
: ago
s 4
ASP | negative 40 1| >3y 5days | months | ABM
ago
= 1 4
PWC | negative 1 2 month | months | OOS
/ | ago _ago
6
ANN | negative 4 1 months | N/A PDT
. ago
= 1 5
RBS | negative 2 9 month | months SSN
ago ago_
1
TYM | negative P \‘ month N/A NKM
ago
2 4
TTT | negative 29 months | months MTT
ago ago
1
CKK | negative 29 month N/A MCP
ago
3
NOT | negative 31 0 % months N/A SOT
- 0
. :
IR | negative 6 ths | months NIJR
_ 0 ago

3

N/A, data not available; M, maie F female

ﬂUH’JWHWﬁWB’]ﬂi
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Table 11 Clinical information of HIV-1-seropositive partners.

66

on drug (2
ALsa negative M 52 Heterosexual 2004 weeks before N/A N/A
study)
on drug (3
SCI(a negative M 43 Heterosexual 2004 weeks before N/A N/A
study)
ABM | negative F 37 Hetero drug naive N/A <50
OO0S | negative F 20 - drug naive 290 1,188
PDT negative M 4 naive 230 10,320
...‘h"r.
SSN | negative M 8 0] g naive 169 5,000
NKM | negative F 3 ¢ g naive 267 69,299
on drug (1
MTT | negative M 2 k before 20 694
dy)
MCP | negative | M | 27 g naive 196 2,180
SOT | negative F 40 drug naive 135 <50
on drug (2
NJR | negative F 35 months before 207 <50
- tu
k}" —
* Refuse to participate in the ; F, female

'.'

AU INENINGINS
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1.3 Low risk HIV-1-seronegative controls

5 healthy HIV-1-seronegative controls that were at low risk of HIV exposure were
recruited for the experiment controls. The clinical characteristics were summarised in table

12. These subjects include 5 women, with mean age of 25 years old (ranging from 23 to 28
years old).

]
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Table 12 Clinical information of low risk HIV-1-seronegative control.

negative
negative F 24
negative F 25
negative

negative

F, female

T

ﬂUEI’JVIWIﬁWEﬂﬂ‘i
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Table 13 The summary and the average of the clinical information of overall subjects.

Male/female 14/21 5/6 6/5 0/5
Age [Mean (SD)] 348 (SD 6.7) 32.3(SD 1) 34 (SD 9.4) 25(SD 1.9)

CD4 [median {range 502 ., 202

SO} (306-1,318 (SD 20 ) 290(SD 84.7)} oA
5608 —

VL [median {range (SD)}] |  {<50-453,45 ! 50-69,299(SD N/A

78,818 . ok
CD4, CD4" T lymphocyte; VL wira D, /A, data not available

ORIND,

iy —i
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2. HIV-1-specific CD8" T lymphocyte responses

Nef plays an important role in an enhancement of HIV infection by interfering with
immunity against infected cells. Gag-specific CD8" T lymphocyte responses contribute to
maintenance of the asymptomatic state by effectively controlling HIV-1 replication.
Investigating into Nef and Gag-specific immune responses may therefore provide useful
information for HIV/AIDS pathogenes1s ysis of theses responses requires large
numbers of PBMC. The use of pept1 “ W screening offers the possibility of

tudy

minimisation of specimen usage. ¢ characterised Nef and Gag-

‘, w IFN-y ELISpot assay.

ses in -1-seropositive Thais
=Y 7
We adopted the matriX sy: : .r : : 1C c.éﬁl responses using peptide-

G 3 and MPG 10, MWT
onfirmed individually in an

based ELISpot assay. For ex
had positive responses to Gag 17. ly-
ELISpot assay (Figure 15). On th othgf]}'and, rr r

peptides were simultaneously posmvE @9% i 1; !
to Nef 15. For example, sublm,‘t MWT responded to MPMI!B MPN 4, MPN 7, MPN
8, and MPN 10 so there are mmore-than-one Nef pej -- ght mediated the T cell
responses, i.e. Nef 7, Nef 8, N} 9, Nef 10, N . Net!i_'§4, and Nef 15 (Figure 15).
These peptides were subsequen&y&econﬁrmed inqgidually in ELISpot assay; only Nef 7,

Nef 8, Nef 9, and Nefﬂ %ﬁ@%ﬁﬂ%@pwsﬁ@eﬂeﬁve used the modified

matrix system whereb$!immunogenic Nef a‘peptldes (Nef 7 to Nef 15) were 1nd1v1dually

- L+ LinP UL EL
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Figure 15 Example of Nef and Gag-specific CD8" T lymphocyte responses of subject MWT
in preliminary study. The dark shade indicates a positive response. The positive responses to
MPN 2 to 4 and MPN 7 to 8 reflect positive responses in peptide Nef 7 to Nef 9 and Nef 12
to Nef 14. The positive responses to MPG 3 and MPG 10 reflect a positive response in

peptide Gag 17.
* Gag, Nef (matrix :
D4 n’s“tmg-. Vi F /
- L% /
1mo.r ? S —
12007 ‘ -
10004 : ) .
[sFuito*s 800 . - -
PBHC 2 4
8001
b )
400.7 e :
::J L --h‘#
2004 s : Cut off positive
O'Wm LA A P I . - S ”” 2 prrE pera
B EEEEEEERENENE" " 43§ i3 Ny NS PN INT P I
louasust [ % [ %o P 5o Janafme [ o [w [z foal .m(wun A EEAD
miNeg  @MPG! pMPG2 oMPG3 gMPGY #AF.G&;WG&. ! MPGS @MPGY  EMPGID pMPGI
WMPG12 MMPG13 MMPGI4 MMPNI  mMPR2 nﬁiiss Ww“' M. OMPN? COMPMS  COMPN

D4, CD4 ocytes (cells/mllhon MC) V
o o | AN



Table 14 The modified matrix system for 21 Nef peptides.

A Peptides matrix setup for Nef and individual Nef peptide.

MPN, matrix pool Nef

B Nef peptides sequences.

MGGKWSKSSIVGWPQ

KHGAVTSSNMNNAD

N18

GENNCLLHPMSQHGIEDEER "m

VGWPQVRERIKQTPPAT! GV

NNADCVWLRAQEEEEVGFPV:

SQHGIEDEEREVLMWKFDSA

KQTPPATFI‘NGAVSSDLDKH

KLVPVDPRE :",n-

=
EVLMWKFDSALARKHIAREL

179-198

N4

GAVSQDLDKHGAVTSSNM

31-48

N17

T

N21

LARKH A '!
ai

N "
N1 | MGGKWSKSSIVGWPQVRERI 1208
o ) o) |
0-30
N2 RER ﬁ GV E 0-30.
N3 | KQTPPATEGVGAVSQDLDKH

GAVSQDLDKHGAVTSSNM

MPN, matrix pool Nef; N, Nef peptide

12

KHQ{rSSNMNNADCVWLRA 39-60
NNADCVWLRAQEEEEVGFPV | 49-70
KLVPVDPREVEEDNK 144-158
PREVEEDNKGENNCLLHPM | 149-168
&NNCLLHPMSQHGIEDEER 159-178
SQHGIEDEEREVLMWKFDSA | 169-188
EVLMWKFDSALARKHIAREL | 179-198
RELHPEYYKDCA | 189207

- VGFPVRPQVPLRPM |  60-79
Rflﬁ%LRPMTYKGAFDLSF 70-89

N9 TYKGAFDLSFFLKEKGGL 80-97
| SFFLKEKGGLDGLIYSKRR 88-106

AN LDGLIYSKRRQEILDLWVY | 97-115
mgL RQEILDLWVYNEQGFFPDW | 106-124
13 ‘ﬂ:}' GFFPD m{ GIR | 115-134
WQNYTPGPGIRYPLCFGWCF | 124-143

N15 | RYPLCFGWCFKLVPVDPREV | 134-153




73

2.1.1 The frequencies of HIV-1-specific CD8" T lymphocyte recognition in HIV-

1-seropositive Thais

Nef and Gag-specific CD8" T lymphocyte responses in HIV-1-seropositive Thais
could be detected by peptide-based ELISpot assay. The individual peptides were targeted at
different frequencies. Some peptides were targeted by several subjects, whilst some peptides
were only recognised by one subject or no Table 15, 16 and Figure 16). The three
most  frequently recognised pep W d in Nef protein: Nef 9
(TYKGAFDLSFFLKEKGGL) (25&’1 "/J) QVPLRPMTYKGAFDLSF)
(15/35 [43 %]), and Nef 7 (A EEEVGF 8/35 [23 %]), respectively
(Figure 16). For Gag peptides, the three w0st fre ised peptides were Gag 30

(EPFRDYVDRFFKTLRAEQA SPEVIPMF SALSEGAT)
(4/35 [11.4%]), and Gag 28 ‘I(),_ﬁ(3/35 [8.6%]), respectively
(Figure 16). In the overall responsé the most! frequet ‘J&d protein was Nef (30/35

[86 %)), and followed by p24 Ga
(2/35 [6 %]), respectively (Fig

recognition to amino acid length of m(;em andp ; el units (assessed by dividing the

35 [14 %]), p2p7plp6 Gag
ous study, we adjusted the

ﬂ‘MEJ’MEJ‘V]iWEJ’]ﬂ'ﬁ
awna\mmummmaﬂ
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2.1.2 Breadth and magnitude of HIV-1-specific CD8" T lymphocyte responses in
HIV-1-seropositive Thais

We next investigated how many individual epitopic regions within the HIV-1 protein
and subunits were targeted by each subject. The number of epitopes targeted per subject
ranged from 0 to 12 peptides (median, 3). Nef protein was targeted ranged'ﬁ’om 0 to 8
0 to 6 (median, 2) (Figure 18a). The
in subject IY who recognised 12

(median, 2) and Gag protein was targeted r

broadest CD8" T lymphocyte respons

of the 70 peptides pngmg ag peptides [Gag 15
(GQMIHQSLSPRTLNAWVKV 16 (TLY KALSPEVIP), Gag 17
(EKALSPEVIPMFSALSEGA 78/ (NKIVR] . DIKQGPK)], and 8 Nef
peptides [Nef 7 (AQEEEEVGFE / // ' VPLRPMTYKGAFDLSF),

l.‘. /
-4, 470
I & =Y

Nef 9 (TYKGAFDLSFFLKEKGG DWQNYTPGPGIR), Nef 15

(RYPLCFGWCFKLVPVDPREYV) of - (KLVF ﬁVEEDNK), Nef 19
M ;

(SQHGIEDEEREVLMWKFD ARKHIAREL)] (Table 15

and 16).

We next examined the totalfmagnitude of responses against Nef and Gag proteins.

The magnitude of responses ranged framtﬁ to 17,124, SFU/million PBMC (median, 836
SFU/million PBMC). The srﬁpngest CcDs* T 1 hgc_rgf were demonstrated in

subject I'Y (median, 412; r. e,
ranged from 0 to 7,520 (medi@ 1,2 andi’&le magnitude of responses
against Gag protein ranged from &to 7,708 (med@ 1,472 SFU/million PBMC) (Figure

o mmmmawmm
awwa\mmummmaﬂ

ses against Nef protein
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Figure 17 Frequency of recognition of the individual protein and protein subunits in HIV-1-
seropositive Thais. Panel A shows the percentage of individuals with responses to the
individual protein and protein subunits. Panel B shows percentage of subjects recognising

each protein and protein subunits divided by length of the peptide.
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Figure 18 Comparison of breadth and magnitude between proteins and protein subunits in
HIV-1-seropositive Thais. Panel A summerises the number of epitopic regions targeted per
individual, whilst panel B illustrated the total magnitude of HIV-1-specific CD8" T
lymphocyte responses to Nef and Gag proteins per individual. P values were calculated using

Mann-Whitney Test.
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2.1.3 Correlation between viral load and Nef and Gag-specific CD8" T

lymphocyte responses in HIV-1-seropositive Thais

A proposed correlation between HIV viral load and HIV-1-specific CD8" T
lymphocyte responses remain controversial. Whilst some previous studies demonstrated
inverse correlation between the HIV viral load and HIV-1-specific CD8" T lymphocyte
responses, others found no such correlatio:gw Qsitive correlation. In this study, we
investigated the potential associatiom@\ety e A viral load and three entities: the
frequencies of HIV-1-specific CD8%‘ﬁoc$e T q@ﬂ, the breadth of HIV-1-specific
CD8" T lymphocyte responses, and-the fnagnitude of HiV-l-specific CD8" T lymphocyte
responses. _ TR

The results indicated th
and either breadth (R? = 0.2742;
total HIV-1-specific CD8* T

e (R* = 0.1454; P = 0.3814) of the
19). ‘pimhermore, there were no

d and-eith

¢ *ah -;{\ J ;_Jﬂ"
magnitude (R = 0.1126; P = 0.3356)/0f Nef-speo
Al b

—

20). Likewise, there were no significan corr ,lai_ s be

significant correlations betwee:
phocyte responses (Figure

' viral load and either breadth
(R* = 0.0528; P = 0.2299) or magnjtud_ez%_q._l_ = 0.3019) of Gag-specific CD8" T
lymphocyte responses (Figu}‘fﬁ_jll). ;

- -l

i

e "’ IJ LY

and medﬁted the highest magrﬁtude
of responses. In order to see legher this peptide trjlight mediate protective HIV-specific

immunity, we establisﬁ]ﬁﬁefagi%ﬁéﬂ eﬁxw ﬁ@ﬂﬁsponses against Nef

9 and HIV viral loa e results indicated that there were no significant correlations

itk v p135EL N (1011 A

peptides. This peptide was m(‘}‘:s} frequentl,
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Figure 19 Correlation between viral load and breadth or magnitude of the total HIV-1-
specific CD8" T lymphocyte responses in HIV-1-seropositive Thais. The top
panel shows the relationship between viral load in plasma on the y axis and the
total number of peptides recognised per subject on x axis. The bottom panel
shows the relationship between viral load in plasma on the y axis and the total

HIV-1-specific CD8" T lymphocyte responses on x axis. P values shown in each

panel were calculated using Pear <V7/
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Figure 20 Correlation between viral load and breadth or magnitude of the total Nef-specific
CD8" T lymphocyte responses in HIV-1-seropositive Thais. The top panel shows
the correlation between viral load in plasma on the y axis to the total number of
Nef peptides recognised per subject on x axis. The bottom panel shows the
correlation between viral load in plasma on the y axis to the total Nef-specific

CD8" T lymphocyte responses on x axis. P values shown in each panel were
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Figure 21 Correlation between viral load and breadth or magnitude of the total Gag-specific
CD8" T lymphocyte responses in HIV-1-seropositive Thais. The top panel shows
the relationship between viral load in plasma on the y axis is to the total number
of Gag peptides recognised per subject on x axis. The bottom panel shows the
relationship between viral load in plasma on the y axis to the total Gag-specific

CD8" T lymphocyte responses on x axis. P values shown in each panel were

calculated using Pearson correlati n\ ’ , /
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Figure 22 Correlation between viral load and the magnitude of CD8" T lymphocyte

responses against Nef 9. P values were calculated using Pearson correlations.
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2.1.4 The frequencies of HIV-1-specific CD8" T lymphocyte recognition at
different viral load quartiles

HIV-specific CTL play an important role in the control of the viral replication (1, 4,
97). We therefore hypothesised that HIV-1-specific CD8" T lymphocyte responses differ
among HIV-1-infected individual with different level of HIV RNA. We found that Nef
protein and p24 subunit were recognised subjects in all viral load quartiles whilst p17

to the fourth quartile) and p2p7plip¢ bun ere TecOgnised by only the subjects who had
| —
viral load between 320-3,351 copi artile). There were no significant different

of the frequencies of recognitio ad quartiles (Figure 23).
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Figure 23 Comparison of frequency of recognition between viral load quartiles. P values

were c_:alculated using Mann-Whitney Test.

Frequency of recognition (%)

100
100
80
60 o Nef
50 o mp17
op24

40

op2p7p1p6

20

AULINENINYINT
RINNIUUNININY



88

2.1.5 Breadth and magnitude of HIV-1-specific CD8" T lymphocyte response at
different viral load quartiles

We next investigated how many individual epitopic regions within Nef and Gag were
targeted by subjects in each viral load quartile. The individuals with the highest number of
responsive peptides targeted were in the fourth quartile, with median of 4.5 (range, 2 to 12),

followed by the third quartile, with media ge, 2 to 9), the second quartile, with

median 2.5 (range, 0 to 7), and th ian 0 (range, O to 4), respectively

(Figure 24). We next assessed the

significant differences of th the| total
responses, Nef-specific CD8* réspon
responses (Figure 25-26).

We next examined the t

each viral load quartiles.
quartile, with median of 2,71
median 1,500 (range, 618 to 11
4,874), and the first quartile, with Wﬁ (r ge, 0

‘-......

y the fourth quartile, with

,342), respectively (Figure 27).
We next assessed the total magmtude m=a;i mv Adual protein. There were no significant

miphocyte responses, Nef-

1phocyte responses and Nef

9-specific CD8" T lyrnphocy@reSiS nses am in different viral load quartiles
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Figure 24 Comparison of breadth of the total HIV-1-specific CD8" T lymphocyte responses
in HIV-infected subjects with different HIV-RNA level. P values were calculated using
Mann-Whitney Test.
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Figure 25 Comparison of breadth of the total Nef-specific CD8" T lymphocyte responses in

HIV-infected subjects with different HIV-RNA level. P values were calculated using Mann-

Whitney Test.
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Figure 26 Comparison of breadth of the total Gag-specific CD8" T lymphocyte responses in
HIV-infected subjects with different HIV-RNA level. P values were calculated using Mann-
Whitney Test.
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Figure 27 Comparison of magnitude of the total HIV-1-specific CD8" T lymphocyte
responses in HIV-infected subjects with different HIV-RNA level. P values were calculated
using Mann-Whitney Test.

Total magnitude (SFU/million PBMC)

12000

10000

8000

6000

4000

77/ :
o . ﬁ/&@?\\\ :
EE7/)2 0\ -

RPK  TKK NKP  VPL

+VMK s RSW . VPT xSM IH -+
«JRS xSPT #ACS : O = NDC M xTKH xPYJ o TMM
+AKT -UKY —-SRK ¢JNU & ‘_-:"A d PCF +JDC -1IYJ

4

1

ﬂUEl’JVlEWIﬁWEI']ﬂ‘i
’QW?Mﬂ‘iﬁUNWTAﬂMﬁH



93

Figure 28 Comparison of magnitude of the total Nef-specific CD8" T lymphocyte responses
in HIV-infected subjects with different HIV-RNA level. P values were calculated using
Mann-Whitney Test.
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Figure 29 Comparison of magnitude of the total Gag-specific CD8" T lymphocyte responses

in HIV-infected subjects with different HIV-RNA level. P values were calculated using

Mann-Whitney Test.
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Figure 30 Comparison of magnitude of CD8" T lymphocyte responses against Nef 9 in HIV-
infected subjects with different HIV-RNA level. P values were calculated using Mann-
Whitney Test.
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2.2 HIV-1-specific CD8" T lymphocyte responses in high risk HIV-1-seronegative
Thais and their partners

HIV-1-specific CD8" T lymphocyte responses were demonstrated in several highly-
exposed, persistently seronegative (HEPS) cohorts over the past decade. However, since it
remained unclear about the phenomenon of resistance in these subjects, we were interested to
study HIV-1-specific CD8" T lymphocyte TP’S s in HIV-1-seronegative Thais who had
multiple exposed to HIV-1.

N, 8// '
Unexpectedly, no Nef or Gﬁgfﬁc SD &hocy’te responses were detected

by ex vivo peptide-based ELI o almost. Mexposed HIV-1-seronegative
subjects at both visits, 3&

subject AS‘\wh_ responded to Nef 7
(AQEEEEVGFPVRPQVPLRPI million, PBMC), Nef 8 (VRPQVPL
and Nef 9 (TYKGAFDLSFFLKEKGGL)
er last exposure). The HIV-1-

Jeqt" (s

g -\\.w-'i

seropositive  partner of
(TYKGAFDLSFFLKEKGGL) "sE@(m: }L P
JLJ . e &

IRYPLCFGWCF) (288 SFU/million PBMC), @95 ,
(306 SFU/million PBMC) (Table 17 and 18).

_rr"-,

However, Nef and‘_}Gag—spemﬁc CDg+ T lym?mg“ responses in all HIV-1-

seropositive partners coul .' by pepti

responded to Nef 9
), Nef 14 (WQNYTPGPG

P

peptides were targeted at djﬁerent frequencies. Some pepti@s were targeted by several

subjects, whilst some peptides were only recogmse&py one subject or not at all (Table 17, 18

and Figure 31). The ﬁ%&] %q%tﬂ%ﬁ w E]Jdﬁ ﬁ?ocated in Nef protein,

Nef 9 (TYKGAHDLSFFLKEKGGL) (5/11  [45 %)), 14 (WQNYTP

GPGIRYPL ( mmmmn (2/11
[18 %)), rejgﬁ ﬁtﬁ@oﬁm ;l ent gnised protein
subunit were Nef (5/9 [55 %)), followed by p24 Gag (1/9 [11 %]), and p 17 Gag (1/9[11 %])
(Figure 32a). In addition, the highest density of responses (assessed by dividing the

frequency of recognition of a protein by its length) was in Nef (5/207 [0.02]), and followed
by p17 Gag (1/150 [0.007]), p24 Gag (1/220 [0.005]), respectively (Figure 32b).
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We next investigated how many individual epitopic regions within Nef and Gag
proteins were targeted by each partner. HIV-1-seropositive partners recognised 9 peptides of
the 70 peptides tested (13%). The number of peptides recognised per subject ranged from 0
to 7 peptides. The broadest CD8" T lymphocyte responses were demonstrated in subject PDT
who recognised 7 of the 70 peptides tested comprising 4 Gag peptides, Gag 1
(MGARASVLSGGKLDAWE), Gag 17 (EKALSPEVIPMFSALSEGAT), Gag 23

The magnitude of responses rangedffom 4,418 SFU/million PBMC (median, 740

SFU/million PBMC). The strongest £ D8 ocyte re es were demonstrated in
‘ e
subject PDT (median, 276 SFU/rq 106l BBMC;-range 146 to, 1,264) (Figure 33b).
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Figure 32 Frequency of recognition of the individual protein and protein subunits in HIV-1-
seropositive partners. Panel A shows the percentage of individuals with responses to the
individual protein and protein subunits. Panel B shows percentage of subjects recognising

each protein and protein subunits divided by its length in amino acid.
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Figure 33 Comparison of breadth and magnitude between Nef and Gag proteins in HIV-1-
seropositive partners. Panel A summerises the number of epitopic regions targeted per
individual, whilst panel B indicates the total magnitude of HIV-l-specific CD8' T
lymphocyte responses to Nef and Gag proteins per individual. P values were calculated using
Mann-Whitney Test.
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2.2.1 HIV-1-specific CD8" T lymphocyte responses in high risk HIV-1-

seronegative Thais after augmentation

The fact that CD8" T lymphocyte responses were directed against structural (Gag)
and non-structural (Nef) HIV proteins strongly suggested that HIV must have replicated in
these subjects sufficiently to prime a cell-mediated immune response to expand both memory
and effector CTL populations, albeit at low . In order to increase sensitivity of an
ELISpot assay, we augmented the frequency of 't by the culturing the PBMC with

pooled overlapping peptides for- ays de-based ELISpot assay was
e ——

We generated CTL lines« PWC) froz C, and CTL line of NJR

obt | | e HIV-1-specific CD8* T
lymphocyte responses against )
PBMC), and Nef 9 (1,800 /ndillion/PBMC 4 1ai " subject ASP (Figure 34)
whilst subject PWC and NJR still had. 10 “vmnn':; s against any peptides (data not shown).

PR ¥
The frequencies of responses agaifist ef 72 Nef 9 in cultured ELISpot assay were similar
| e e .
to that in ex vivo ELISpot assay./Whilst the frequencies of responses against Nef 8 in

cultured ELISpot assay were stronger than'that i

Y
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Figure 34 HIV-1-specific CD8" T lymphocyte responses to Nef and Gag proteins in subject
ASP. The ELISpot responses at the first and the second visit were shown in panel A. The

cultured ELISpot responses which obtained at the second visit were shown in panel B.
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2.3 HIV-1-specific CD8" T lymphocyte responses in low risk HIV-1-seronegative

controls

In our study, we investigated the role of HIV-1- specific CD8" T lymphocyte
responses in HIV-1-seropositive subjects and in highly exposed HIV-1-seronegative subjects.
In order to show the specificity of this ELISpot assay, we recruited 5 low risk HIV-1
seronegative subjects as the control. -. hat Nef and Gag-specific CD8" T

} H‘Fp
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3. HIV-1-specific T cell responses following CD8" T lymphocyte depletion

In our study, peptide-based ELISpot assay was used to enumerate HIV-1-specific
CD8" T lymphocyte secreting IFN-y upon stimulation. However, IFN-y could also be
secreted from CD4" T lymphocyte and NK cells. We therefore depleted CD8" T
lymphocyte by Immunomagnetic beads (Dynal®beads) to prove that these responses were
mediated solely or mainly by CD8" T lymphocyte. We selected HIV-1-seropositive
subjects (CHL, SSN, PAS, JRS, and AKT). l-'o had T lymphocyte responses against HIV

specific peptides by peptide-based We found that the magnitude of

responses was significantly reducee , more than 80% of spots were
..-J

abrogated by CD8" depletion 1 these @ere mediated by CD8" T
lymphocyte (Table 19). ' ‘ n
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Table 19 HIV-1-specific T lymphocyte responses after depletion of CDS8" T lymphocyte

by immunomagnetic beads.

G30 EPFRDYVDRFFKTLRAEQAT 602 116 80.73
CHL N7 AQEEEEVGFPVRPQVPLRPM 64 92.66
N8 VRPQVPLRPMTYKGAFDLSF 64 95.82
ssn |_N13 | YNTQGFFPDWQGNYTPGPGIR 20 81.13
N14 | WQNYTPGPGIRYPLCFGWCF 154 73.26
G8 GTEELRSLYNTVATLYCVHQ 52 97.84
G18 MFSALSEGATPQD k%g 120 95.77
PAS | G26 20 98.54
N7 52 95.78
N9 192 93.06
N9 25 96.43
JRS [ N15 7 96.57
N16 10 95.93
G21 149 87.19
G30 32 97.09
G34 22 95.79
AKT | G35 20 96.63
N9 204 90.15
N10 106 94.86
N19 28 95.58
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4. Cloning and sequencing of nef

This study confirms other previous works which demonstrated that Nef is the most
immunodominant protein. However, some subjects had no detectable responses against
this immunodominant protein. We hypothesised that the unusual lack of responses
observed in this study was due to mutational escape in the subjects. In order to prove this

hypothesis, we selected five subjects who had absence of responses against Nef protein,

and analysed the nef sequences of the HIV quasispecies by DNA cloning and sequencing.

4.1 Sensitivity of PCR assay

To determine sensitivi A LD/ from the subject IY was
diluted in 10-fold dilution an AN

.\' assay. At least 100 ng
of nef could be detected, as sho
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Figure 36 Sensitivity of the nested PCR assay. nef was amplified from proviral DNA of
subject I'Y. Lane 1: 100 bp molecular marker, lane 2: 200 ng, lane 3: 100 ng, lane 4: 10 ng
, lane 5: 1 ng, lane 6 : 100 pg, lane 7: 10 pg, lane 8: negative control (distilled water). The
amplified nef product was 703 bp.
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4.2 Amplification of nef

To amplify nef we used nested PCR method to enhance both sensitivity and
specificity of the PCR. The nested PCR was done to amplify a 703-bp fragment
containing the entire nef gene, using the primers previously described by S.
Reungdehsuwan, Department of Microbiology, Faculty of Medicine, Chulalongkomn
University, Bangkok, Thailand. These primers has specific to HIV clade A/E. The outer

and inner forward primers are located at eny, 7h11st the outer and inner reverse primers

are located at LTR (Figure 37). N \\ /
nef of subject NKP cou sfully be amplified whilst nef of
subject TKH, VMK, and VPT e a phﬂ@%) To determine whether

failure of the nef amplification 1

or DNA damage or the differcn€e .

st round of amplification.

The results showed that nef of subje ‘% K.I—I;’. _ T could not be amplified,

sucessfully amplified usm d] erent primer set (T BN vawhayakul and Dr.
S. Lorenzen, Division of Aljzrgy_an ologyj_rj)epartment of Medicine,
Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand). These primers has

specific to HIV cladﬁ/w ’} w@n‘}ﬂ@w Hﬂsﬂ ‘§>cated at env, whilst

the outer and inner reverse primers are loc%ted at LTR (Fi 1gure 40).

QW’]Q\W‘?WNW"I’MH”IQH
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Figure 37 The position of outer and inner primers in HIV-1 subtype A/E reference strain
(U54771). nef is located in 8371% through 8985™ position residue away from the N-
terminal of HIV genome. The asterisks represent the position of each primer used to

amplify nefin this study.

A Outer forward primer is located in 8120™ through 8145™ position residue.
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Figure 38 Gel electrophoresis of amplified nef products from proviral DNA of subject
NKP, PMH, TKH, VMK, and VPT. Lane 1: 1 kb molecular marker, lane 2: NKP, lane 3:
PMH, lane 4: TKH, lane 5: VMK, lane 6: VPT, lane 7: DNA of healthy HIV-seronegative

individual (negative control), lane 8: distilled water (negative control). The amplified nef

product was 703 bp.
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Figure 39 Gel electrophoresis of amplified nef products from proviral DNA of subject
TKH, VMK, and VPT. The top panel shown lane 1: 1 kb molecular marker; lane 2, 3, and
6: the PCR products of TKH, VMK, and VPT which were amplified by nef-specific
primers by using outer forward and inner reverse primer in first round PCR; lane 4, 5, and
7: the PCR products of TKH, VMK, and VPT which were amplified by rnef-specific
primers by using inner forward and outer reverse primer in first round PCR; lane 8:
distilled water (negative control). The bottom panel shown lane 1: 1 kb molecular marker;
lane 2 to 4: the PCR products of TKH, VMK, and VPT which were amplified by nef-
specific primers; lane 5 to 7: the PCR products of TKH, VMK, and VPT which were
amplified by B-globin-specific primers; lane 8: distilled.water (negative control). The

amplified nef product was 703 bp.

1.000 =
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Figure 40 The position of outer and inner primers in HIV-1 subtype A/E reference strain
(U54771). nef is located in 8371% through 8985™ position residue away from the N-
terminal of HIV genome. The asterisks represent the position of each primer used to

amplify nef in this study.

A Outer forward primer is located in 8311™ through 8332™ position residue.

i

—-—

B
i
i1

|
D Inner reverse primer is located in 9010™ through 9030™ position residue.
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4.3 Cloning of nef

The high mutation rate of HIV can lead to emergence of quasispecies and escape
mutations. Either epitope mutations or mutation at flanking region could account for
abrogation of CTL recognition. Since the sequence acquired by direct sequencing method
might represent only the most prevalent strain of HIV quasispecies, we decided to use
cloning and sequencing method to acquire sequences of both major and minor strains. To

determine whether the unusual response of subject NKP, PMH, and TKH were due to

—_—
J
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4.4 Detection of nef inserts ‘

The nef-inserted plasmids were cloned into competent cells (E. coli strain DH5cx).
After cloning, nef of each clone was amplified to confirm that these clones had nefin the
plasmid (Figure 41). The molecular weight of amplified nef product was 703 bp.

AULINENINYINS
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Figure 41 Gel electrophoresis of amplified nef products from the nef-inserted clones
analysed by PCR assay. This figure showed the amplified products from the subject TKH.
Lane 1: 100 bp molecular marker, lane 2 to 7: the amplified PCR product from 5 clones
of subject TKH, lane 7: negative control (distilled water). The amplified nef product was
703 bp.

bp
1.00() ==
7()()

50() =

703 b
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4.5 Sequencing of nef

Amino acid sequences within the epitope and the sequences of flanking regions
from each subject were compared with subtype A/E reference strain (U54771). The five
clones of the purified plasmids of subject NKP, PMH, and TKH were selected to
determine the nucleotide and amino acid sequences. We found that autologous isolates
from these subjects differed in sequence from that of the synthetic peptide tested (Figure
42).

The DNA sequences of theses ‘su) s, had either non-synonymous or
synonymous mutations. The non-syngggymous m@
or amino acid insertion. In a '@bjedw there are DE amino acid

insertions which are located in 6 2

d either amino acid substitution

a

epitopes that allow binding withl specific ;HLA;#%SS

epitopes) for the subject NK}j PMH, and TKH. u
There were 13 potentJal epitopes for sg.l}]ect NKP (HLA-A24, B*4002, B15)

predicted by Motif ﬁawﬁ (}é‘qeﬁ% ﬁt?[iﬂﬁ-ﬁ?m 4 epitopes restricted

with HLA-B*4002. Since the HLA—BIS motifs have not been described, the potential

HLA-B15-r m ?@J re were 4/13
potential epgﬁqe@)ﬁnﬁm Md ve'b Ym(gjab:el ape mutation:
2 epitopes restricted with HLA-A24 and 2 epitopes restricted with HLA-B*4002 (Figuer
43). These 4 epitopes were mutated at the dominant anchored residues. There were
TFKGAFDL and TFKGAFDLSF which their amino acid at position 2 (P2) was changed
from Y to F (5/5 clones). There were KEKGGLDGM and KEKGGLDGMYV which their

amino acid at C-terminus (C-ter) was changed from I to M (5/5 clones) and I to V (5/5

clones), respectively.
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However, there were 3 Nef-responders (subject VPL, MWT, and PCF) who their
HLA are HLA-A24. All 4 subjects had responses against Nef 8
(VRPQVPLRPMTYKGAFDLSF) and/or Nef 9 (TYKGAFDLSFFLKEKGGL). Subject
VPL responed against Nef 8. Subject MWT and PCF responded against both Nef 8 and
Nef 9.

There were 16 potential epitopes for subject PMH (HLA-A24, A33(03/06),
B44(032/07), B27) predicted by Motif Scan: 9 epitopes restricted with HLA-A24, 3
epitopes restricted with HLA-B44, and 4 epltope restricted with HLA-B27. Since the
HLA-A33 motifs have not been described, tial HLA-A33-restricted epitopes
were not taken into the analyms;r (Table 21). T)d re 8/16 potential epitopes the
responses of which could hav@brogatéﬂ by esé'aﬁ‘e?ﬁztation: 4 epitopes restricted
with HLA-A24, 2 epitopes rW ith HILA-B27, and 1 epitope restricted with HLA-
B44 (Figure 44). These 8 epito
were TFKAAFDL, T
and EKEVLMWK which
(5/5 clones), Y to H (5/5
QEILDIWVH which their ami
(5/5 clones). :

However, there were 3 Nef—resp‘@ﬁiers (mt VPL MWT, and PCF) who their

o

HLA are HLA-A24. WAl 3”. su'bjects Haﬂ respoEses against Nef 8
(VRPQVPLRPMTYKGAFDI | (TYKGAFDLSF] "K}EKGGL) and Nef 11
(LDGLIYSKRROEILDLWVY). Subject VPL responded agqlnst Nef 8. Subject MWT
responded against Nef 8 and Nef 9 Subject PCF responded agalnst Nef 8, Nef 9, and Nef

1

“lage‘ at the dominant anchored residues. There
N TQGEFPDW, VHNTQGFF, PKEVEEDNK,
_id‘at §31t10n 2 (P2) was changed from Y to F
ongs) R 0. K &5/5 clones), respectively. There were
agid’ at'C temp?lué (C-ter) was changed from Y to H

There were S ’pofential epitopes for sﬁbject TKH (HLA-A*0207 A*1101,
B*1518, B*4601) premcted by Maotif Sean:all 5 epitopes westrioted with HLA-A*0207.
Morover, there are onIy 3" potential”epitopes ‘restricted “with' HEA-A*1101 which have
been described: QVPLRPMTYK, GAFDLSFFLK and GAFDLSFFLKEK. Since the
HLA-B*1518 and B*4601 motifs have not been described, the potential HLA-B*1518
and B*4601-restricted epitopes were not taken into the analysis (Table 22). There were
2/8 potential epitopes the responses of which could have been abrogated by escape
mutation (Figure 45). These epitopes were mutated at the dominant anchored residues.
There were DLDKHGAI and PLCFGWCFKL which their amino acid at C-terminus (C-
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ter) was changed from V to I (5/5 clones) and L to I (3/5 clones), respectively. Despite all
3 HLA-A*1101-restricted epitopes have no mutation at the dominant anchored residues,
there were mutated at other amino acid positions (P3, P4, and P7). P4 was important in
binding to T cell receptor and P3 and P7 were important in binding to HLA molecule.
However, there were 4 Nef-responders (subject PPY, JRS, NDC, and UKY) who
their HLA are HLA-A*1101. Subject PPY had responses against Nef 8
(VRPQVPLRPMTYKGAFDLSF). Subject JRS and NDC had responses against Nef 9
(TYKGAFDLSFFLKEKGGL). Subject esponded against Nef 8 and Nef 9.
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Table 20 Possible epitopes in Nef amino acid sequences of the subject NKP based on anchor

residues. Table A shows known anchor residue motifs associated with the HLA-

A24 and B*4002. X character represents any amino acid at the given position,

whilst square brackets list the amino acids required at that position. Table B shows

the list of potential HLA-A24 and B*4002-restricted epitopes in Nef.

A Anchor motifs examines

HLA Anchor Residue Motifs

R\

A24 X[YPOOOXK[I/L/F/W]

B*4002%fu  X[EROOOKEH/S]

A24 XYPOOXXX[I/L/F/W B*400

A24 X[YPOOOOKX[1/L/F/W]

B Possible epitopes based on Anc

No Position in query peptide m Lf f
1 (107-115) 3 ;'?
2 (86-93) AFL
3 (120-127)

4 (132-139)

5 (86-95)

6 (107-116)

7 (130-139)

8 (120-130) FEP
9 (140-147)

10 (27-41)

11 (98-106)

12 (98-107)

13 (179-187)
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Table 21 Possible epitopes in Nef amino acid sequences of the subject PMH based on anchor
residues. Table A shows known anchor residue motifs associated with the HLA submitted. X
represents any amino acid at the given position, whilst square brackets list the amino acids
required at that position. Table B shows the list of potential HLA-A24, B44, and B27-
restricted epitopes in Nef.

A Anchor motifs examines

HLA Anchor Residue Motifs \//
A24 X[YDOOOX[I/L/F/W] o XIE/FIX

A24 XYJOOOOX[I/L/F/W] T JE
A24 X[YDOOOOXLY/L/F/W] -_":_'.'Jw 00 m
B44 X[E/FPOOOKX[Y] “'lv ,w K/

B44 X[E/PXXOOXX[Y]

B Possible epitopes based on™2

Position in query peptide
(86-93)
(86-95)
(107-115)
(107-116)
(120-130)
(120-127)
(132-139)

wm\:mmauru.-.g

(140-147)

RYPLCFGW

(140-149)

RYPLCFGWCF_| A2

(98-108)

KEKGGLDGLIY

(114-121)

_EIDLWWY.

(126-133)

(111-118)

(110-118)

(156-164)

(183-190)

ﬂ‘iJEJ’WlEJWﬁWEJ']ﬂ‘ﬁ
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Table 22 Possible epitopes in Nef amino acid sequences of the subject TKH based on anchor
residues. Table A shows known anchor residue motifs associated with the HLA-A*0207, and
A*1101. X character represents any amino acid at the given position, whilst square brackets
list the amino acids required at that position. Table B shows the list of potential HLA-
A*0207, A*1101-restricted epitopes in Nef

A Anchor motifs examines

\
HLA Anchor Residue Motifs HLA nchc A\:‘\\“,I /
A*0207 X[L/DPOXX[V/L] A*1101 | XV/ADOOOX[K]
A*0207 X[L/DIXXXXX[V/L] A*110 Lfumme XA m_
A*0207 X[L/DJX00OX[V/L] A*¥1101 | XIWATOO000K(K] |

Position in query peptide

(40-47)

(61-72)
(142-151)
(142-152)
(186-115)

(79-88)

(89-98)

(89-100)
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5. Cloning and sequencing of gag

The most common of subtype of HIV-1 in HIV-1-infected Thais is subtype
A/E which is a mosaic of a clade A virus and clade E virus, with the gag gene (and other
regions) of subtype E viral genome falling within clade A. We therefore used Gag peptides
spanning HIV-1 subtype A strain 92UGO037 in peptide-based IFN-y ELISpot assay.

frequency recognised protein (8, ed that the unusual responses

‘_
observed in this study was dug ag peptides differed from

autologous virus. In order to rested to analyse the gag

sequences of the HIV quasispg A cf \ «\: encing of the subject VMK,
VPT, and NKP who had absencg/®f j es agains » . \ ;2 nd Nef protein and had low
viral load. The viral load of ¥ ‘ he viral load of VPT was

159 copies/ml, and the viral load o

ﬂumﬂﬂmwmm
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5.1 Sensitivity of gag

To determine the sensitivity of PCR assay, serial 10-fold dilutions of proviral DNA
from subject I'Y was amplified. At least 100 ng of gag could be detected, as shown in Figure
46.
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Figure 46 Sensitivity of the semi-nested PCR assay. gag was amplified from proviral DNA
of subject I'Y. Lane 1: 1 kb molecular marker, lane 2: 200 ng, lane 3: 100 ng, lane 4: 10 ng,
lane 5: 1 ng, lane 6 : 100 pg, lane 7: 10 pg, lane 8: negative control (distilled water). The
amplified gag product was 1702 bp.

1 2 3 4 5 6 7 8

1702 bp
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5.2 Amplification of gag
To amplify gag we used semi-nested PCR method to enhance both sensitivity and
specificity of The PCR. The semi-nested PCR was performed to amplify a 1702-bp fragment
containing the entire gag gene using the primers previously described by Associate professor
Dr. Arunee Thitithanyanont, Department of Microbiology, Faculty of Science, Mahidol
University, Bangkok, Thailand. These primers have specific to HIV clade A/E. The outer and

d‘fff}m whilst the outer and inner reverse

bf':"suc plified whilst gag of subject
- ——

inner forward primers are located at non-c

primers are located at pol gene (Figur

gag of subject VMK and

VPT could not be amplified (Fig er failure of gag amplification
in these subjects was due to ins age or the difference of
nucleotide sequences at the priu virus, we used semi-nested
PCR method to amplify gag fron in gene in parallel. We used outer
forward and inner reverse primer fer reverse primer in first round of
amplification (data not sho > 1€S ,i‘ Sh . hat gag ' subject VPT could not be

amplified, whilst B-globin prod e an?p ied ; 49). This experiment confirmed
that the unsuccessful amplification gfﬁm VPT was not due to the amount or

ﬂumwmwmm
awnmmmwnwmaﬂ
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Figure 47 The position of outer and inner primers in HIV-1 subtype A/E reference strain
(U54771). gag is located in 790" through 2492™ position residue away from the N-terminal
of HIV genome. The astherisks represent the position of each primer used to amplify gag in
this study.

A Outer forward primer is located in 684" through 707™ position residue.
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Figure 48 Gel electrophoresis of amplified gag products from proviral DNA of subject NKP,
VMK, and VPT. Lane 1: 100 bp molecular marker, lane 2: NKP, lane 3: VMK, lane 4: VPT,
lane 5: DNA of healthy HIV-seronegative individual (negative control), lane 6: distilled
water (negative control). The amplified gag product was 1702 bp.

1 2 3 4 5 6

1702 bp
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Figure 49 Gel electrophoresis of amplified gag products from proviral DNA of subject VPT.
Lane 1: 1 kb molecular marker; lane 2: the PCR product of subject VPT which were
amplified by gag-specific promer; lane 3 the PCR product of subject VPT which were
amplified by B-globin-specific primers; lane 4: distilled water (negative control). The

amplified gag product was 1702 bp.
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5.3 Cloning of gag

The high mutation rate of HIV can lead to emergence of quasispecies and escape
mutations. The amino acid variation of autologous virus may differ from Gag peptides which
were used in the ELISpot assay. Since the sequence acquired by direct sequencing method

might represent only the most prevalent strain of HIV quasispecies, we decided to use

X
J
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5.4 Detection of gag inserts

The gag-inserted plasmids were cloned into competent cells (E. coli strain DH5cx).
After cloning, gag of each clone was amplified to confirm that these clones had gag in the
plasmid (figure 50). The molecular weight of amplified gag product was 1702 bp.
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Figure 50 Gel electrophoresis of amplified gag products from the gag-inserted clones
analysed by PCR assay. This figure showed the amplified product from the subject VMK.
Lane 1: 100 bp molecular marker, lane 2 to 7: the amplified PCR product from 5 clones of
subject VMK, lane 7: negative control (distilled water). The amplified gag product was 1702
bp.

< 1702 bp
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5.5 Sequencing of gag

Amino acid sequences within the epitope and the sequences of flanking regions from
each subject were compared with subtype A/E reference strain (U54771). The five clones of
the purified plasmids of subject NKP, and VMK were selected to determine the nucleotide
and amino acid sequences. We found that autologous isolates from these subjects differed in
sequence from that of the synthetic peptide te‘s JF e 51)

The DNA sequences of these subjects NoN-synonymous Or Synonymous
mutations. The non-synonymous mutation mu:ﬁlﬁad jltheun/iuracid substitution or amino acid
there are HER amino acid insertion which is

S}}P, RISMO acid deletions which are

pésition resi'du_e_ away from the N-terminal

insertion or deletlon In a case
located in 428™ to 430™ positi
located in 462%™, 478™ to 480"

of Gag protein, respectively.
which is located in 462" posi

Moreover, there was nonse

termination codon to replace a‘codon representing an 2

e
ay,fi%_m .the{@jn al of Gag protein in 2/5 clones of
d t T
subject VMK and all 5 clones in Subj??_}j?_ L7
On the basis of eplto# motifs, there are the anchored ami g(_) acid residues in epitopes

.. acid. This stop codon has

occurred in 505™ position residue

that allow binding with specific HLA class I molecules fo ation on the cells surface
|

and recognition by CTL. Thge are two binding

epitope to MHC class I molecule: &e second positi&r} residue (P2) and the carboxy-terminus

() e wGE S o AT 5 o s s

(based on HLA anchot!motifs or previous E«y described epltopes) for the subJect NKP, and

There% szs] ﬂiﬂ ﬁtw EJ H,J m ﬂﬂ@ﬂmw B15)

predicted by Motif Scan: 7 epitopes restricted with HLA-A24 and 17 epitopes restricted with
HLA-B*4002. Since the HLA-B15 motifs have not been described, the potential HLA-B15-
restricted epitopes were not taken into the analysis (Table 23). There were 4/23 potential

nchor resid}?js essential for binding the

epitopes the responses of which could have been abrogated by escape mutation: 1 epitope

restricted with HLA-A24 and 3 epitopes restricted with HLA-B*4002 (Figuer 52). These 5
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epitopes were mutated at the dominant anchored residues. There were LFNTVATL,
IGQLQSTL, and LDVKDTKEAL which their amino acid at position 2 (P2) was changed
from Y to F (5/5 clones), E to G (5/5 clones), and E to D (5/5 clones), respectively. There
were EEAAEWDRY and NEEAAEWDRY which their amino acid at C-terminus (C-ter) was
changed from L to V (5/5 clones).

However, there were 3 subjects (VPL, MWT, and PCF) who their HLA are HLA-
A24, had no responses against Gag 8 (GTEELRSLYNTVATLYCVHQ).

Y
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Table 23 Possible epitopes in Gag amino acid sequences of the subject NKP based on anchor
residues. Table A shows known anchor residue motifs associated with the HLA-A24 and
B*4002. X character represents any amino acid at the given position, whilst square brackets
list the amino acids required at that position. Table B shows the list of potential HLA-A24-
restricted epitopes in Gag.

A Anchor motifs examines \\ l
HLA Anchor Residue Motifs H N , ue Motifs
A24 X[YPOSOX[I/L/F/W] ; L
A24 X[YPOOOKXK[I/L/F/W] i — .
A24 XY POCOOOX[I/L/F/W] f"’ﬂ!‘"
B Possible epitopes based on A{
No Position in que tide :
1 (28-36) ' i
2 (78-85) A
3 (261-268) I
4 (261-270) IYKRWMILGL -*
5 (275-283) \2
6 (275-285) Sy, -
7 (295-304) DYADREEKTE = [** ‘A24
8 (39-50) RELERFALNPGL . |
9 (41-51) LERFALNPSLL "] B~
10 (41-50) LERFAL fodouiB*400;
11 (61-68) MEQLQSAL.— B*
12 (72-82) EELRSLYNTV' ... B?
13 (71-82) | TEELRSLYNTV “| B*4002 =
14 (92-101) ] IEVKDTKEAL _| B4002 ___,‘ ;
15 (160-169) = '
16 (159-169) VEEKGFNPEV | B*4002 I
17 (176-184) —| SEGATPQDL | B* , -
18 (207-215) | | EEAAEWDRL | B* j_rj
19 (206-215) NEEAAEWDRL | B*4002
20 (209-236) GSDI B*4002
21 (311-321) ™ T *4002 . ‘
2 (311-322) G a}l}_&;;_ | W EJ f] ﬂ i
23 (364-375) VQHTNI =} B*40
24  (425-438) TERQANFLGKI | B*4002

RIAININNNINYAE
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