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Yada Tansiri,a Pokrath Hansasuta,a

“Division of Virology, Department of Microbiology, Faculty of Medicine, Chulalongkorn University,

Rama IV Rd, Bangkok 10330, Thailand.

Introduction and Objective: Among HIV infected donors, the natural history of HIV infection is
different and HIV load is the one of factors resulting in the different clinical outcome. We have been
characterized HIV infected donors into 2 groups: controllers (HIV loads <2,000 copies/ml) and
noncontrollers (HIV loads >2,000 copies/ml).In our previous study, we founded that controllers who
naturally control HIV infection have the higher number of HIV-gag p24 specific T cells than
noncontrollers significantly. Thus, We hypothesized that these polyfunctional T cells can effectively

suppress HIV replication leading to the low level of HIV loads in controllers.

Methods: The functional quality of T cells was detected using intracellular cytokine staining assay. HIV
isolates were isolated from HIV infected donors and then superinfected with autologous CD4+ T cells.
The different functional quality of HIV-gag p24 specific T cell lines and bulk CD8+ T cells were used as
effectors in their autologous HIV suppression assay. HIV suppression was assessed using HIV-gag p24

ELISA assay.

Results: In our study, controllers were significantly higher in the absolute number of full 5 functions,
HIV-gag p24 specific T cells than noncontrollers. Moreover, in vitro HIV suppression assay has been
shown that bulk CD8+ T cells from controllers can significantly suppress HIV replication when compared
with noncontrollers. And, the HIV-gag p24 specific T cell line from controllers has the ability to suppress

HIV replication in in vitro assay, effectively.

Conclusion: HIV-gag p24 specific T cell responses from controllers have the superior effect on the

suppression of HIV replication in vitro study.



Md1Ay (Keywords)

- HIV

- T cells

- Suppression assay

- Protective immunity

- Controller



. MSNUNIUITTUNTTY
= aAa v
528125208
. HAN15I99
a a 4
. anisieazivsaing

_agUwaideuazdoiauonuy

L UTTUIYNTY

CARRIGIELE

10

12

12

19

74

75

76



a3UYMI
4
1309

= . . g 9 ya dy =
AT NN 1 LEPN criteria ﬂi%iuﬂ"ﬁi’lﬂi’)ﬂﬁj@ﬂLGIf’EJLi’)Gb']l@’J
= o ya j’ =
ATNNN 2 L!ﬁﬂ\iﬂ'lii]'llluﬂﬂiglﬂ‘ﬂel]@\?@ﬁﬂl"]ﬁ@t@"]ful@’]
A1519% 3 e lagadan1 Median CD4 count 1182 Median plasma HIV loads 494 Elite
controllers, Viraemic controllers, 481 Noncontrollers
~ o Y dy = ! Ao =
ATNNN 4 LLﬁﬂ\T%TL!'JL!Qﬁﬂ!“I)"E'J!,flcb'ulfl’z]L!ﬁa%ﬂ'ﬁjﬂJﬂHWNHLﬂﬂlﬂgﬁqﬂﬁlﬂWﬂ PBMCs
A = ya dy = ' 1
MTNN 5 LL’LWNWﬁsllfNﬂWiLlfJﬂL’fJ“b'ul’E]'Jﬁﬂﬂﬁﬁﬂl‘]ﬂﬂl@%’q@"]!ma$ﬂﬁjil
M13799 6 LAAINIHIBUAITEM TV PCR reaction
A1519% 7 LeAd PCR conditions §1115UN15A529 CCRS gene
~ ° @ AN Yo Y
AT NN 8 Llﬁﬂﬁﬁ]Tu’JuﬂTﬁWﬁNﬂﬁ'ﬂllﬂi‘Ufﬂi@]ﬁ'J‘ﬂ?ﬂ CCRS5 gene 218 PCR
M13199 9 uaass 1IN Ia@insN 1% HIV supernatant 11 propagation 79
A1519% 10 AN condition MHNANT MY HIV superinfection W30 HIV infection assay
' P \
A1519% 11 Lm’ﬂﬂﬂqiJ6161ﬁmﬂiﬂﬁﬁuﬂﬁﬁ1ﬂ15ﬂﬂaﬂﬂ HIV superinfection W30 infection
< , . dq g
AN 12 1aad HIV isolates 1 HIV propagation nlslumsnaaoinivua
A15197 13 LLZ‘WNﬂfjuﬂ1ﬁ1ﬁﬁﬂ‘i‘ﬁﬁ1mi1ﬂﬂa®\1 superinfection 30 infection A28 HIV isolates
MINAN 14 1AINgUO I ANATNIIINTNAADIAZHANIITNAADY superinfection W3O
infection A28 HIV isolates 114 HIV infected donors 118 healthy donors

A13197 15 eI NUITUTUUDY Standard HIV-gag p24 Ag

A5 199 16 LAAIMSTIATIN Streptavidin-peroxidase working solution

19

20

21

25

25

27

28

29

32

42

43

43

51

45

47

48



M3UYAII (A0)
y
1309

A15190 17 UAAINISIATEY Substrate working solution
A15199 18 Lid@AIA1 OD V04 Standard HIV-gag p24 Ag

A ?zl.l [ . . Aq Y 1 ZJJ
A5 NN 19 LAAIUUABUMSTI HIV isolation ttaziai gl uaaziunou lagilszina
A15199 20 uaAse AT NTINTdoN purity ¥9INTIEN T cells A28 CD3 surface markers
M13199 21 UEAAY % Purity Y84 T cells N8N PBMC 1d280u surface marker CD3

A5 22 uaase1dasinsNnsdouq purity ¥9IM31en CD4+ T cells 90NN T cells

femsdou CD3, CD4, 1tag CDS surface markers

@]'ISN‘ﬁ 23 AR % Purity Y93 CD4+ T cells ‘ﬁllﬂﬂﬂ?ﬂ T cells LL%’J‘(’T@N CD3, CD4, iag
CDS surface markers

GﬂﬁN‘ﬁ 24 1893 % Purity U939 CD8+ T cells ‘ﬁuflﬂﬁnﬂ T cells LL%’JET@ZJ CD3, CD4, 1oy
CD8 surface markers

GﬂiN‘ﬁ' 25 U3 % Purity Y93 CD4+ T cells itag CD8+ T cells “ﬁll&lﬂﬁﬂﬂ T cells uﬁ’aé”au
CD3, CD4, tlag CDS8 surface markers

A9 26 LAAINTINNMINAADY HIV suppression assay @28 Bulk CD8+ T cells

49

50

52

55

56

59

60

61

62

67



a3V,
4
1309

d‘ 4 I3 Ya dy = ] 1 I 9 [
g‘lJ‘V] 1 ﬂﬁ"lwuﬁﬂﬂlﬂﬂilcﬁuﬁ"llﬂﬂEmﬂLGI)'E’JL@%ll’ﬂ'liﬂﬂﬂ"liullﬂﬂijﬂlﬂu EC, VC 1oz NC a8
HIV loads
~ 1 A v . ya dy =
g‘]J“VI 2 NSIMLEAIAURAYVDITEAL CD4 count (Median CD4 count) mm@mmmaﬂm
uaazNgy
3 U 3 nsliagaInnfeuesaAY plasma HIV loads (Median plasma HIVIoads)
Y tg = 1 1
mammwmaﬂmumxﬂqu
A = ya dy 2 1 1
717 4 nsmluaasnavesmsuenior lenndaaioos louaaznqu (%Success rate)
3 U9 5 MNLEAINT Run gel electrophoresis YB3 CCRS gene detection

31U 6 N3 1MUAAINITATIV CCRS gene YoIDIANAIAT

gﬂﬁ 7 5 lieainaves HIV propagation 919 HIV supernatant

3']]17] 8 nIvliaag % HIV-gag p24 positive CD4+ T cells U89 healthy donors ‘17] ia'la91n flow
cytometry UBdN1T infection #18 HIV supernatant

gﬂ‘ﬁ 9 nauaasfsuna HIV-gag p24 positive CD4+ T cells 91017 superinfection 1 PBMC
Y94 VC 228 HIV isolates U84 VC a28M3803 intracellular HIV-gag p24 Ag meluerad

gﬂﬁ 10 n31luaaef3 110 HIV-gag p24 Ag 970 culture supernatant 713838 ELISA assay 910
M3 superinfection 428 HIV isolate 990 VC 1) PBMC %83 VC 71 dilution A3

gﬂﬁ 11 n3luanatf31nas HIV-gag p24 Ag 970 culture supernatant 7 3AR0 ELISA assay Y94

113 superinfection LA infection U CD4+ T cells ¥94 HIV infected donors 4a%

healthy donors #18 HIV isolates 910 VC ytag NC # dilution 1:10

20

22

23

26

28

30

32

36

38

40

41



MUY (AD)
A v
1309 1

‘]J‘ﬁ 12 n1ludanans superinfection (L8 infection #18 HIV supernatant 14 HIV-infected
donors (la1¢ Healthy donors
gﬂﬁ 13 n31WLaAY Standard curve Y04 Standard HIV-gag p24 Ag
gﬂ‘ﬁ 14 n5luang % Purity Y93 CD4+ T cells 1oy CD8+ T cells ‘ﬁuﬂﬂiﬂﬂ T cells Lléjﬂé}'ﬂh
CD3, CD4, 1tag CDS8 surface markers
gﬂ‘ﬁ 15 MWUAAINITNINTNAADL HIV suppression #18 Bulk CD8+ T cells
Fl ﬂﬁ 16 n31ludag % HIV suppression UdN controllers, noncontrollers 1ai& healthy donors
3 ‘1J°I7l 17 nsluaas HIV suppression ey HIV-specific T cell lines U84 controllers 310N
19 intracellular HIV-gag p24 Ag 483 CD4+ T cells
g‘ﬂ‘ﬁ 18 ns1luaag HIV suppression ey HIV-specific T cell lines U9 noncontrollers 91
1539 intracellular HIV-gag p24 Ag U893 CD4+ T cells
‘]J‘I?l 19 n3luaag % HIV suppression @10 HIV- specific T cell lines U84 controllers 911

M390 HIV-gag p24 Ag 14 culture supernatant @28 ELISA assay

46

51

63

67

68

70

71

73



10

< { o o y o U o
HIV/AIDS HutlymidiagaesTanswnalszmalne depiiuiidihe HIv/AIDS w2 Tan
' Y =2 = Yt A

1NN 33 awau wagludszmalneiszana 800,000 3 1,000,000 AU DedinUNIWNIE Ba
o ya tg Y s 9 @ 1 1 VoA Y Aa d" 9
TugaareasrlemssuseansIdgeeennis  uanunlunguidsannguonmsaaie e
2 X ] < =2 Y @ Y 9 [ . . 9 I ]
INNUUDYNNTIALTD [1] tNLLiJiﬂﬂﬁiﬂHM”JEJEJWHu]l’JSTd (antiretroviral treatment, ART) 11@94@ e
= T Y Y [ [ 1 1 an dy v A 9 = 3’/ d' a g
A ual1 180095 UTEMUNAINA1I081905 3D 1IUNADATIN UONIINT B18IUNATIUABY NIMDATY

g}/ [ g’; [ ya { Y 19 1 9
FEYLAU LATTTYTYIINOTUAIT ANUU LL‘I!’]“V]Nﬂ'IiiﬂEWJ,GIm%@ﬂ’]EJ ART ’Eﬂi]ul‘JJGl,“]fﬂﬁ Llﬂﬂilul‘l/ﬂ

HIV/AIDS 1111838U

@ v A Aq Y (% I Yy Ay Yo o 1 9 '

miwmunﬂmum%ﬂmﬂu HIV/AIDS LﬂUﬂ'ﬁLLﬂﬁﬂJW'lﬂulﬂi‘Uﬂ’liflf]iJTU'f]EJ’NﬂT]\T)’lﬁ’liJ’liﬂ
o Y = a a = A J ] 1< =3 Yy
ﬂmﬂmmzmnﬂu HIV/AIDS Ul@f]fl’]\?ﬂﬂﬁgﬁﬂﬁﬂ'lw LAzl cost-benefit N Ll@]@ﬂ’l\?lliﬂgnll [ANIIS BN
v a J @ 9a aw @ v A A £
ﬂ')’lll‘wfJ’lfJ’llIi]’lﬂuﬂ')TlEl’]ﬁ’]ﬁ@ﬁT]')Iaﬂ !Lagiﬂﬂ\iusluﬂ'lijﬂEJlI’Iﬂll’lleWi’lﬁ’]ﬁ miwwm’m%mwa% i

Y dyw ] ) @ o A @ a dy
“ﬂ’e‘Nﬂuiiﬂuﬂﬂuﬂizﬁummmtm Tﬂﬂmmﬁ]‘ﬁaﬂm%m mﬂwuﬁwﬁmﬂﬁmﬂmmuhiﬁ%u@u uae

~ @ ] L= ~ U @ A a dy
ﬂ1§‘1/]l§'lf]\‘1hlﬂJ°l/I'i'l‘]J!l,u"]f@fl\‘lﬂﬁh],ﬂﬂf]'mel,"]fsluﬂ'ﬁﬂ@\‘lﬂu HI9AIUAUNIIAALYD HIV

= Y1 v Aa J o [} T 1 Y a gy o [} = o Y a
ﬂ\?l,l,ll’JTL!ﬂ’J"V]m?ﬂf,"f@iﬂ\‘lhlll‘V]'iT]JLl‘L!“]m’Nﬂ’Jﬁ]Zﬂigﬂuguﬂﬂ\lﬂu@ﬁﬂﬁllﬁ]\ii]mﬂﬂﬂmﬂﬂﬁ

% a dy 9 1 o @ & d'dyl I S o A a
ﬂ@\‘lﬂuﬂﬁﬁm‘]ﬁ] HIV 11@] LLG]?JWQﬂi'IHiHi%@UWHQVI"H’H T cells L“]J‘Lll,clfaﬁﬂaﬂVlﬁ'liJ'liﬂﬂ’J‘UﬂiJﬂﬁG]ﬂ
dy 9y [ dy = =) ya dy d'd .. d' J [
1¥® HIV hlﬂ WﬁﬂﬁWHuﬂﬂmﬂﬂﬁﬁﬂ‘HWLﬂdﬁEJ‘UmEl’UEG]ﬂL%@ HIV NV clinical outcome NUANATINU Iﬂﬁl
' ya dy A .. A ) =)
WUN Mamwam clinical outcome M9 LLﬁmJﬁngghliJﬂJfﬂﬂﬁﬂTJUWH 1511 CD4 T cell g ag
o o J J I
Ysnar Tafaen (Longterm non-progessor, LTNP) OERIEEVRLY uaszaUﬁuawmﬁwaaqqmwﬁfﬁﬂ

4 H Y
1ol typical clinical outcome (Typical progressor, TP)UoNINH U3 ANBUY cross-sectional 1Ag

o I o ' A f I ' ' <
145200 HIV set-point Hunmailumsuisganeooniluamnguldun clite controller (EC) i)



11

HIV-RNA #1071 50 copies/ml, viraemic controller (VC) %93 HIV-RNA ﬂéizﬁ”ﬁﬂ 51 99 2,000
copies/ml 48 typical progressor (TP) FanUTura HIV-RNA 110N 2,001 copies/ml WU EC ag
= a2 VoA . Ay A o o X
VC UAUNNYDI CD8+ T cells ANNQUNITIY typical progressor Iaaluaniseanum luszoznaall
2o v ' ~ P < . 9 A ~ A 1A P
6511(?“41!’31 NFAANTINITDHAY  cytokine "l,ﬂﬁﬁ"IEJ“]fu@] HAUNTNANNNYAANHAURWIE  gamma
. a 4 . = Y I ~ ] @ - =
interferon (IFN@) N13AUATIEN polyfunctional T cells fuinaztluieensuluszaunian 019l
9w a & a T W A o Y Y '3 Y
ﬂ'J'liJﬁ?ﬂﬂ]ucluﬂ1ﬁﬂﬁﬂﬂﬂﬂ1i@lﬂl%ﬂ HIV 333 LlﬁﬁaﬂﬁWHﬂU'lﬂJ'lﬂﬁgﬂ@ﬂﬁﬂullﬁﬂlmlﬂuwaﬂﬁ'lu

H 1 o v 7 1
N1980Y (circumferential evidence) NUAAINTANVFUWRUTIEHI19MIT polyfunctional T cells 1Ay

{ o @ ] A <3 o & . .
UTunar HIV-RNA fign uaaeda liTmsanunnaasliiviuma Taensalumsdueds HIV replication



12
2. MINUNIUITIUNITN

I o . .. = o I A Yy =
HIV L‘]Juul’JiﬁoluFamﬂy Retroviridae mwwugmmﬂu RNA ty@gigoddy HIV U
. . Aa o w 9 1 4 @ 1 Y 3 a
glycoprotein spikes (gp160) VI?J‘]JVI‘]JWI@’”Iﬂﬂﬂuﬂ”IiHﬂgﬂ"ﬁﬁﬂﬂ]@ﬂ’ﬁﬁ HIV annsous latlu 2 ¥dia
Y 1 & o & A 1 o A (o Il
"lmm HIV-1 F52 119N Januas HIV-2 “Nllﬂ”liizﬂTﬂﬁiuiﬂﬂg‘lﬂgiuﬂﬁﬂiﬂw‘%ﬂ"l HIV-1 f13139L1U4
3 ' 1
pomilu 3 ﬂqull@gﬁm Major group (M), Outlier group (O) L4812 Non-M, non-O group (N) N155£UIAVD
dy I 1 [ S Y 1 1
HIV-1 luvagiinnnn group M uaaulng inineenaas ldutiangy HIV-1 14 group M @A
Y A [ . = 1 1 d" 1 A [ Y- A A
Inameanuues nucleotide sequence 3YNNYUIBYUIN subtype 139 clade LUANT HIV-1 mﬂwuﬁﬂm
o @ J % = @ o & 1 g
anvazved TN v subtype Liﬂﬂhl’siﬁﬁwwu‘ljuuﬂlﬂu Circulating Recombinant Form
@ ' Yy 1 2 Jd v oA 1 A = 1A
(CRF) GI’J’E'JElNklﬂl!ﬂCRFOI_AE“INL‘]J’L!ﬂ'1fJ‘W’Ll‘lj“ﬂi8UW@LLWTViﬂVJiﬂﬂVIQ’ﬂGluﬂi%mﬁulﬂEJ FILALANGN
(% ] (BN} 1 Y] a dy I [ v = 9}?;}/
1apg U subtype E uanounu hiawstaiiiulh§agnwansznang subtype A 11az subtype E 391864

@ 4

A 1 a3 I Y dy a J v 1T oA ' o
%eiwuzﬂu CRFO01_AE [2]Lﬂuﬂuui’)ﬂﬁ]'}ﬂu NINYIFTATIINUIEGIN HIV @ONTNTEHINTYNUG

Q

CRFOI_AE 112 subtype B %4 1a@4¥031 CRF15_01B[3]

] 4
HIV-1 fvmnadusigudnandszina 100 99 150 wlwmas 1aglivuiaves genome
Uszum 10 ATawadall long-terminal repeats (LTRs) YU1U0ga0It19 HIV-1 ldunanogauwiia
Y 1 dy Y v A A a A
1aun gagpol Iag env UBNIINULATY HIV-1 83NgUBN 6 yiamiu regulatory LI accessory genes

laun vif, vpr, tat, rev, nef U vpu

dmlvgveslnssadiaves HIv-1 1&unndu gag dailuTisAuasdu (precursor protein)

] [ g’; 1 4 [ 9 I =) a < 1
yalg (prss) vasnnivazgnoos Iagouls protease vodlhia ldiduTUsAuriiabnas wu
Matrix (MA, p17), Capsid (CA, p24) t4as Nucleocapsid (NC, p7) matrix Lﬂuiﬂiauﬁasjﬁﬁmiumm

envelope tagsimihilunmsdnihldinansdu virionuos HIV-1 @28 envelope TuUnIZUIUMIINY



13

o o 1 { J g . o J ' o .
fuves hignouiisgesnueniyaa  wenNil  matix  oald@IusWlunszuIUM viral
. . Y 1a o~ v ' . . g ¢ =
preintegration complex (UIFUAAASAUDUFAADNAIY TIU viral capsid (p24) Hwduesndsznoun

o v v . 3 . . . !
MAWVDIUNUNA (core) VBN HIV-1 @IU nucleocapsid (p7) 111 RNA binding protein wagiinrhnlu
[ Y 1 .. = v o3 A Ao o = 1Y 1 2 a dy
MIVTTY RNA v09 hiadng viron T15AY gag wuiuiluldsdundiany Indngrunllsfuriiail

v o Y a . . . ' Jd 9 = Yy 1
ansosnii lina protective 1mmun1tyﬁ’7lul,‘0u“1¢]mﬁiﬁuii]Tﬂflu pol 18un protease (pll), reverse
. 1 = ?1}1 o o = g
transcriptase  (RT)/RNase H (p66/p51) 1ag Integrase (p32) @IudUemdudunsiz lsanvuly
. . 1 . = . vd

endoplasmic reticulum (ER) UagHIUNTEUIUNT glycosylation N ER 1ae golgi network Iailulnaln
% a Y X [ 1 o I 1 v
Tal5@u gp160 Fatluuia 160 A lasasdu Fanenaszgnieslaooulasivousad Iailu 2 dau'ldun

=2 g . 9 v A A A & Aax 1 a Aa o &
gp4l %111 transmembrane subunit 18 gpl120 a1MIVIUDN 6 YUAUU muagﬁawuwummmzﬂu

] H v
dmsumsiinsiuves hia'laun waae reunsudnayiatiy vif, vpr, voustag nef) Tunnansal 1

o d o U Q' o 4 QU g}/ 1
sutludmsumsmusiuiuves hialuvasanaaos Aaiuy19999i38n31 accessory genes

1 Y
TuusizINM3AaLYo acute-resolving virus 1% neutralising antibody lumstlosnutagaiuauns
a dy a dy . . . = .. =
AALTONITAALYDLUY persistent infection AL cell-to-cell transmission UUU HIV uﬂtymﬁummi
a = o oA .. . . J v A v o ' Yy 1
AOUAUDIVDIUOUALOA IAIA NN neutralising antibodies 919 HIV "lﬂwu@gﬁmml,mm‘lmm
v v Y
CD4-binding site G?N'agmnm V3-loop UBJ gpl120, co-receptor binding site LA gp41°§ﬁ‘ﬂﬁﬁmﬁmﬁu\1
~ o ' 9 =\ . < .
UANUUANHANYVDINUTNITUADUUININ U carbohydrate moiety ‘ﬂﬂﬂfjﬁJ aziilu unexposed domain
. . Ko a J S a = Y X = Y1
el trimeric molecule UDNIINUUNINIAAATNUDNIDUALUDAIINHAALTD HIV DILUNINIL
o oa g : - { g "
@1M130 neutralize #18WUFNIIU lab strain 1AA 1A neutralizet¥o HIV iU primary isolate 1@ 11A[4-
a A = 2 A a a & I .. . . 2 o o
6]Lmzu@uﬁmﬂmuclwaumaﬁwumaummmm HIV 13y non-neutralizing antibodies #I9UN

k4
virion  debris[7Juazdanudnimeuaveaananiiunuimiesunlumsaiugumsanie luszes

. . . v ' [ . . . a 3 v
primary infection aatfiu1da1ndn myanasvestSunalialusses primary infection (AAYUADUI



14

4
=1

neutralising antibodies (#&®n[7] UazNIATY neutralising antibodies a1taIUIngUaNuTUNIZAD
v d 9 ) .. . . 1A A a v ¥ Ao
TYNUTADUINEGN uy neutralising  antibodies @QLW?NUllJﬂGI)"L!ﬂLW?HHWNﬂ?WNﬁWNWﬁﬂiMﬂTﬁ
. . 9 v Y 1A a a a A v A A a J
neutralisation 51]TIJ?HEJWU‘EulﬂﬂfJNN‘]Jﬁ%ﬁVITJﬂ"IW aziaunuan ‘VIFJﬂﬂf]‘VI‘ﬁﬂ’J"NH’iﬁTHLllf’J’JLﬂiT%‘Vi
TA3983719 crystal structure LAINUNNANHULAAOUIG unique Hag usual i1 l¥RATyMITR AN

[

. ! A I ¥ a Ada -t
1mmun0gen’e)fJNul'§LW@ﬂlﬁ‘lmL@uﬂﬂﬂﬂﬂw NHUSIRWIZUUUU

[

v a S A a ' % A

unmenmaasaiuIvaiFeongligunuiuead Inemn1zeg1989  cytotoxic  T-lymphocyte

A = o W a dy = (% 1 .
(CTL) #1599 CD8&+ T cells llTJ1/]']_l”W]ﬁ”lﬂfgiﬂﬂ”ﬁﬂ')ﬂﬂ‘ﬂﬂ”ﬁ@ﬂl%ﬂ HIV Iﬂﬂmﬂaﬂﬁ1u311uﬁgﬂ$ primary

. . S o A A~ A X = ) 1
infection U ﬂ%lnmllflﬁﬁcluLﬂﬂﬂﬂﬂﬂﬂlm@uﬂ?ilwuﬂluﬂlﬂﬂ CTL [S]WQLﬂuﬂaﬂﬂwu:n CTL @1d159

o 1

a ,j’ 1 { 1 a ¥ e @ ) A
AuauMsAaYe HIV ag1atiosigalurusnresmsaaie wonnnildinudnlianudunusid

NAAUIEHI9S N HIV Twdea wazdivuu HIV-specific T cells luszez chronic infection [9]8\1“1‘]J
v 2 A A P Ay o ya A A o Aa A

NITUU LiJ'ﬂ')!ﬂi'lZﬁﬂ'lﬁ@']ﬂﬂﬁuﬂﬂﬂl@ﬁguﬂuﬂu‘lu@@ﬂﬁfﬂ HIV ‘VliJﬂ'liﬂ'l!u‘LlIiﬂcﬂﬂ (Long-terrn non

progressor) 3 NUNMIADUAUBIUDY CTL Ao 11/5AU gag ¥03 HIV Hunumdiagi ﬁﬂﬁ’ﬁj’ oy
J dyd o A A i @ = 1 @ AP dy v 2 =

ﬂQ3JuuﬂWiﬂ’]Lquﬁﬂ‘ﬂﬂﬂ'ﬂﬂuﬂﬂqﬂ [1O]UlmWENmemgmiu@%@m%mmu CTL fNiJ‘U‘V]‘]J'WlElu

Y Y
mﬁﬂmﬂummm%éj Furayoua liaa (Highly-exposed persistently seronegative persons, HEPS)

9nane[11-14]

A P g l 9 .
Gl,um‘nmiwwmmauﬁuawm CTL UU “]ﬂ\‘ll!;iﬂﬂlﬁ]\‘lﬂWiﬁﬂHﬂ“]ﬁ% Chromium-release
cytotoxic killing assay U in vitro /semi-quantitative assay HAZUANUTEIINT radioactive ADI

v ] v Y 4
UM IWAUT ELISpot #ans29doums+ad IFNOIN T cells NgnnszAulag specific peptide tnatiail

'
a

) 1 o . o { a 1 I .
mldde azain lanazuing (high throughput) lndResnudsimalusiamemsiziti ex vivo

v AA

< o 1 < av a3 Ayy y
assay maamm‘ﬂu quantitative Llﬁghlllll?f'ﬁi\iﬁﬂﬂﬂjﬂ memll’iﬂmil Glmm’si]miaﬁ]u"lﬂuﬁﬂﬂﬁ

o [

mu’n MSUMINDUAUDIND HIV uu ﬂ13£ﬂ§1°ﬂﬂ1iﬁﬂQIFN© UANE9DEIABIVY ]lllﬁ"fll‘W‘Ll 5N
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A 1 Y a J . 1 Y
NINIUANHIV Wii’)’fﬂi]ﬂﬁ"l?]hlﬂ’ﬂ NI1IUANIICH IFN@ monofunctional T cells Ulllﬁ'ﬂﬂiﬂ‘]_lﬂﬂllﬂ’ﬂ N3

F Y ?,’,,

a Aa X 3 . . . A ' ! Yt @
ADUAUDUBINUANNUNNAVU U 11l protective immunity vieli Tuszezaoun laumswamuins

q

a 4 . a 9 [ . . . . .
WUATITH cytokines HANWIFUANIDNUANU (simultaneous analysis of multiple intracellular cytokines) (g

o o

1 a 4 (Y £ o
NUNMITUATIEH “polyfunctionality’ 1uaﬂymzﬁ AUNUD umﬁmmmﬁmm HIV ‘]jﬂJUViT’U’EJ\‘iﬂTi

Y 2

aa A 1 .. A A A . 9 o o
ﬂﬂﬁ’e)‘lJ’J‘ﬁu]lﬂLLﬂ N7 standardization iA39INDN (multicolour flow cytometer) ABIDIAYAIUBIUIYVY

n vy = . . 9 o KR @ a A

() uaz”lu”lmmmmWamimuqu HIV replication Iﬂﬂ@lﬁ\‘l AUSHIVYIAUTUDNMITNAUUNAUAN

a ¢ L. o & Y Yy A A A

ﬁ']ﬂJ']ﬁﬂ'JLﬂiW%ﬁﬂ'JﬂJﬁ'liﬂﬁﬂiuﬂWﬁﬂ')‘UﬂN HIV replication Tﬂﬂﬂﬁﬂ LlagulN%WLﬂu@@\‘lﬁlsﬁlﬂiﬂ\?iJ@ﬂ
1y @ @ Yo w1 o v oL v a A < A4 A o o =

NUANIUINUD HIVYN Q?Wﬁﬁ\‘]’ﬂ"lﬂllﬂ optimisationtta’ L“I/Iﬂllﬂu‘ﬂ%!ﬂu!ﬂﬁ@ﬁmﬂﬁTﬂﬂﬂuﬂTﬁﬁﬂ‘]&ﬂ

. . . a a A [ = [ A
correlates to protective immunity taz819 1% M IUsedivlszansamvesiaduileasnu Isawead

BUINA
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%]

= ada
3. szauITIdY
amuNINITNAad

a a 4 4 a o
ﬂ?ﬂ’)“]ﬂi}ﬁ%’ﬂ‘ﬂﬂ'l AUSUNNIATAT JWIAINTUNHIINGIAY

IBANHUNITIE
1. oEa@dunsauilng 10 au
] a &' I
2. 1EaNAIAAY® HIV 5au Iailu TP 3AU 1ag VC 2au
< @ [
3. MSINUAIDEN

A A F A A A dy I v A
1912180A3594 50 % lae 1y EDTA 13509 ACD (Glummmwmwmsha HIV) L‘]Juﬁﬁﬂﬂ\iﬂu!aﬂﬂ
3 o 0 A v o 1 1 [ g )
udaLazien PBMC Iﬂﬂlﬂ blood ¥ADINAIY RPMI 1“@@51@'31! 1 9 1 Wﬁﬁﬁ]1ﬂuuu11ﬂllﬂﬂ
gas . . . . Lood = 0 LG U
PBMC lng 1475 Ficoll-hypague density-gradient centrifugation N1 25 DI ALK YT Wizadn laundou

Y] L4
@20 Trypan blue taziinTasndosganssail
2 4,
4. MIUBNMNIABAZINNTIUIY HIV isolates

11 PBMC ﬂlﬂﬁélam%ﬂ HIV (PBMCHIV) 10-15 x 10° cells (need optimization) 41 depleted
CD8+ T cells ﬁ?ﬂDynal@ magnetic beads udh CDS8-depleted PBMCHIV 11/ co-culture AU PHA-
activated CD8-depleted PBMCdonor(approximately 5 x 10° cells-need optimization) 14 8 ml R10/IL2
medium ‘ﬁﬁ polybrene, ciprofloxacin i8¢ Penicillin/streptomycin ‘ﬁﬂﬂu 37C/CO2 incubator 7 U Lﬁ'ﬂ

9
ATU 7 IULD1 supernatant BDNNT 2/3 LLa%ﬁﬁﬂ%WWhl’JiﬁIﬂﬂ p24 antigen assay 8¢ PCR ¥iad91nUUIAY
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PHA-activated CDS8-depleted PBMCdonor a4'ld1nsiudyaesldasy 7 fudnases shwwuil 4 89 5

Flad wioaunazldsuna hfaunwe

1 Y v 1
1014 isolated virus 1@ HAINNUIN NI INIUTAY 17 supernatant 73 15 E1 1 ml waz
Y v
ler 5 x 106 PHA-activated CD8-depleted PBMCdonor in R10/IL2 medium 118 5 ml wazi@een 37C
I Y] < A A o o a 9 dy 1 @ °
Wunan 7 7 AU supernatant 3 ml 1WBAATIZH 1A 1taztAy PBMCdonor HA21Ae4#ABIUATY 7 1 1

dy Y =K a 4
LUDH 4-5 cycles @94 11/3n312% TCIDS0

v &

v
MIUATIEH TCID50 31 1A8IIB 5 1911 (5-fold dilution) supernatant 117 AN 8 dilutions
Tuuaag dilution 1A% PHA-activated CD8-depleted PBMCdonor 100,000 cells ttaziiion1utisiug1in
1311 quadruplicate 8991 incubate 37C/CO2 15111 7 S11d2101 supernatant WI1ATID p24 antigen

9
11az1AL PBMCdonor Hagyiiuuil 2 cycles 1211901 TCIDS0 Insodugas

-Log TCID50 endpoint = -log a — [(b-0.5) x log c]
a = lowest virus dilution
b = sum of the percent p24-positive culture at each dilution

¢ = dilution factor



18

5. HIV (replication) suppression by T cells (D93 extensive optimization)

11 PBMC 40401689 10AT1UIU lOﬂuﬁaﬂLé]i;@ HIV M?ﬁlﬂ!aﬂﬂ T cells Iﬂﬁli%mﬂﬁﬂ untouched
CD3+ T cells ﬁﬁi%WﬂﬁJuﬁW CD4+ T cells positive selection 1Ay Mac beads uazifiu CD8+ T cell
fraction 19115 N32@U CD4+ T cells @36 PHA 3 31 udi1'ly) superinfect @2812521 isolate 1118 11
co-culture NU CD8+ T cells (1a o9 E:T ratio viane ratio) L1aZ 3R p24 antigen Tu supernatant ‘ﬁ Day 0, 3,

5, 7uaz10

6. MinaaoUiouney HIV replication suppression by bulk CD8+T cells Tuo1aasing TP

iag vC

9
Screen p24 peptides Tuerenainsnaruang ELISpot assays Iﬂﬂﬂizﬁuﬁlﬂ p24 overlapping

peptides (OLP) MU IIUMIABAUDIHIY T cells AD p24 antigenelﬂgf) protocol #l optimized 1182910

2.5 udufeiouns suppress HIV replication 494 bulk CD8+ T cells ¥84ngu TP AUNQY VC
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4. ANV

1) N1933U33N HIV-infected individuals

EZ dy a o A ~ oo [ g’/d o ya dy = 9
;J@mwma%"lmummuuuimmmmn-...-Qﬂu ﬂﬂuu%ﬂ‘ﬂWﬂTﬁﬁ’JUi’mQﬁﬂl%ﬂlﬂ%]’lﬂ?ﬂﬁﬂ

[

Y
. . =
criteria ANU

= . . = Yy dy =
AT NN 1LULAAY criteria mi%’“lum’:tmmamjmwm@ﬂm

Inclusion criteria

Exclusion criteria

Anti-HIV antibody positive

Anti-HIV antibody negative

" Yo [ k) Y =) 1 =
Tuld5umssamaeendiesloduinnin 13

Yo [ Y Y =)
1a5umssamaeendueylod

AN5LAY CD4 count ¥1NNI 350 cells/ul 2 ASY

AAnBNU

ATEAU CD4 count 108N 350 cells/ul

[ v Jdo

= a &' d'
llllll’E)”Iﬂ"lislli’)\ﬂ'iﬂ@]ﬂl%ﬂﬂ"lﬂiﬂﬂﬁ"f% UNUINU

a dy S
MINAFDLY 19

o v o

a a & <
No1msvedlsnaaronls lomandunusny

a di’ S
MIAAFDLY 197

! dy [ a d" =
'E)qujel,ui$ﬂglﬁﬂiﬂﬂl'ﬂﬁﬂ'ﬁﬁﬂl‘]ﬂ'ﬂlﬂﬂf‘l@’)

1 1 dy v a dy =
luegluszezisesswesmsaaioos 1ol

kS o v ya dy = I (%
i]1ﬂuui]3‘ﬂ1ﬂ1ilm\1ﬂﬁ$!ﬂ‘ﬂ"ll’é)\1Qﬁﬂ!“b”ﬂlﬂ%‘lﬂi]ﬂ@ﬂlﬂuﬁWNﬂi%Lﬂ‘ﬂﬂﬁﬁﬁN




= o ya tg =
AT NN 2llﬁﬂﬂﬂ15m!mﬂﬂiﬁilmﬂ‘lﬁ)ﬂ@ﬂﬂl%ﬂl@%qﬂﬂ

Donors CD4 count (cells/ul) HIV loads (copies/ml)
Elite controllers > 350 <50
Viraemic controllers > 350 <2000
Noncontrollers >350 > 2000

d' 14 4 Ya dy =3 ] 1 I~ 9 1
n311n 1Llﬁﬂﬁlﬂﬂilmuﬁﬂlﬁlx‘lQ@ﬂl;“]fﬁ]&’f]"]fhlﬂ’m1ﬂﬂ'lillﬂﬂﬂﬁ]iJ!flJLl EC, VC 1iag NC 9381 HIV loads

ya A a
51‘151!9”]0\3%7]6“‘”3&9‘”"!93

¢

¢

e

100

80

60

40

20

28.37

2.99

EC VC

68.66

NC

Y
I o L] . . .
ﬁ@m%mﬂaﬁmmu 67 AU 193U Elite controllers, Viraemic controllers, Li0g

20

k3
Noncontrollers IagLta@AIA1 Median CD4 count 1482 Median plasma HIV loads maaé’mm%amﬂaﬁgmaz

)}
D)
2
b2
ZDhe
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A13199 3uaad laguaadnl Median CD4 count 148 Median plasma HIV loads ¥®4 Elite controllers,

Viraemic controllers, i8¢ Noncontrollers

Donors 511/!3149:{’361 CD4 count (cells/ul) HIV loads
aéa!w"la"i (copies/ml)
Elite controllers (EC) 2 803 30
(615-990) (20-40)
Viraemic controllers (VC) 19 681 682
(468-1540) (96-2080)
Noncontrollers (NC) 46 661.5 17525.5
(403-1540) (2472-446037)

Haneiow 10351191 67 Ay UAUNALVETZAY CD4 count (Median CD4 count)fio

9
664 cells/ul Ta8TA15LAY CD4 count (Range of CD4 count) ¢134t§1 403 R 1,540 cells/ul Hagu
ANRABVDITEAVIRY 103 1Una1au1 (Median plasma HIV loads) fi® 7,352 copies/ml lagiia1

52@1 HIV loads (Range of plasma HIV loads)ﬁil,l,@i 20-446,037 copies/ml
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= J = o . ya t&l = ' '
317 2n3 1R IA R AYVDITEAY CD4 count (Median CD4 count) YB4AAALTIDY l0IAaz NGy

One-way ANOVA data

2000~
b
5
2 15004 u
[4]
S "u
O 10004 . u A
2 -_— ] .I n E!‘ l‘A‘: E
= n
© L] n .Ill
2 5001 [ Agane
<
c L | | | | |
& L ,eg,

@

Y
91NN MWL median CD4 count YOINI EC, VC ung NC ”luﬁmmu@nmmu@emﬁ e 3]

=
NIADA (p>0.05) F93A1 median CD4 count Y84 EC, VC 11az NC fio 803, 681 Lz 661.5 cells/ul

ANAINL



23

v ] Y
5109 3nT19UAAIA N BUD TR plasma HIV loads (Median plasma HIVloads) Yadfaaitaiey lodusazngy

10000
1000
100

10

HIV LOAD

v

' Y 9
WUIAUNAYTZA HIV loads vesgaaroioy lodnsmmnguinnuuanannuedsiivedayniedta

TasA1 median HIV loads Y84 EC, VC tiag NC 0 30, 682 11a¢ 17,525.5 copies/ml AMua 1Ay
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2) msuenwareylednnddaeey’led (HIV isolation)

v
(Y4

VYUADUNIINAABD

1. @383 PBMC 909 Healthy donors 14 IF medium (IMDM supplement with 10% vol/vol
FBS)

2. Culture PBMC 14 PHA medium (IMDM supplement with 10% vol/vol FBS, 5 ug/ml
Ciprofloxin and lug/ml PHA)

3. Incubate 37 C, 5% CO2, 2-3 days

4. 19383 PHA stimulated PBMC 11 IL2 medium (IMDM supplement with 10% vol/vol FBS, 5
ug/ml Polybrene and 10 U/ml IL2)

5. 19364 PHA stimulated PBMC 5 million per m! 11 IL2 medium

6. Culture PHA stimulated PBMC 491% 1-3 million PBMC maqé’ﬁm%am%”la’i

7. Incubate 1’71 37¢C 1u shaking incubator IGI?UQINQ

8. Resuspend 1 million per ml 11 IL2 medium 7 U

9. 1fY supernatant 75 ul HaZIAN 0.2% vol/vol Triton x-100

10. Incubate figaivigiived 30 w1f

11. 3 HIV-gag p24 Ag 78 ELISA assay

12. Remove 2 11 3 U049 supernatant

13. 1A 5 million PHA-stimulated PBMC

< o
14. (N supernatant NN 7 IU



HNan1INAao

Y dy = g}/ o d' o =
@mmmaﬂmmwmmmu 29 Al ‘1/]‘1/]1ﬂ1ﬂlﬂﬂl,’i]°lfulﬂ’)iﬂﬂ PBMCs

&
ANU

= o ya dy = 1
AT NN 4memmu@ﬁm%maﬂmgmaz

nauMiwuenesle3ain PBMCs

Donors EC vC NC HAART
N=29 2 9 16 2
M13197 SuaaewaveaMsueney leinndaaieos leduaazngy
Donors EC (n=2) VC(n=9) NC(n=16) HAART(n=2)
HIV + - + - + - + -
isolation 0/2 2/2 2/9 7/9 8/16 8/16 02 2/2
%Success 0% 22.22% 50% 0%
rate

+ M1ED9 ATaLeney 193910 PBMC 1a91nnsianadie ELISA assay

- vede Bieusousnieyledan PBMC 1da1nmsiananie ELISA assay

25
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4
M3 Isolation 103 loAnnganerorlods i 29 au Tassznoudls EC $1u9u2 A VC

[ o Yy Yo @ Y Y 1% ' X =
UIU 9 AU NC TUIU 16 AU LLﬁzQJ}‘I/Iulﬂiﬂﬂﬁiﬂflsl"lﬂ’JEJEJ"IﬁTull?iﬁ 2 Ay WU’J"IﬂﬁLLfJﬂLGD'E]L’E)GHU],’f)CI

4
aunsouen ldnndaaie NC 1dan

H 4
Anldsumssnmdrndm hialuannsanenseoslodnn PBMCs 18

v
=
H

Q

=1 = ya dy = 1 1
317 4 namluaasnavesmsuenos lednndaaioos louaazngu (%Success rate)

U 100% -
S
2 90% -
E 80% -
L
S 70% -
2
8 60% -
2 ’
> 50% -
I
s 40% -
£ 30% -
8 20% -
o
X 0% -
00@
QO

50%

22.22%

Y 1 2 ya dy =
53] LLE’I%E‘T"III"IiﬂLLEJﬂllﬂﬂll”lﬂﬂTJﬂu VC %Qﬁﬁﬂl%ﬂ!@%qﬂﬁ EC oy

9 9
MINHANINAADY HIV isolation wuAaaeiorlodueau hidwnsoueneesleod 9n

Y = g = A g Y 1 s =
PBMC ulﬂ GINEJWL‘IJHNaGIJ’ENﬂ"IiuLNN CCRS5 cI/I!J].]‘Iﬂl coreptor Glumsmqmaammm%"lm

139911 CCRS gene 910 PBMC

v
[ Y

PNUU

=< o
WNINIT



3) CCRS5 detection

1 J o g’; ! o
CCRS5 719 coreceptor ¥4 HIV lumsiingiaad aaiuiidodinisniinnousiinsnaaos

v
g

VYUADUNIINAABDN

1. u#n PBMC 910 EDTA blood
2. @nA DNA 910 PBMC
3. %1 PCR reaction (o 1éuvuan e 11) 32 nucleotide U1 CCRS gene Ia CCRS primer (5-

GATAGGTACCTGGCTGTCGTCCAT-3 and 5-ACCAGCCCCAAGATGACTATCT-3)

A13 199 6UAAINITIATENEITA1H5 U PCR reaction

Reagents Amount (ul)
10x buffer 5
dNTP 2
CCRS5 sense primer 1
CCRS5 antisense primer 1
DNA polymerase 0.2
Rnase-free-water 35.8
DNA 5
Total volume 50

27



$137199 7Ua9A9 PCR conditions #1131UN13A539 CCRS gene

28

Steps Temperature (C) Time No. of cycles
1 95 5 min 1
2 95 5 sec 35
55 10 sec
72 1 min
3 72 2 min 1
4 4 Hold 1

4. Run gel electrophoresis A8 2% agarose gel

5. Wild-type CCR5 92119 239 bp tiag CCR5 deletion 32 bp 91110 207 bp

3 17 57 NUEAINI5 Run gel electrophoresis Y93 CCRS5 gene detection




A3 19N SL!ﬁﬂﬂﬁi’Tu?uﬂWﬁTﬁﬁﬂiﬁqﬁlgﬂﬂ”l'i@li?i]ﬂ"l CCRS5 gene ﬁ)ﬁﬂ PCR

29

HD

Donor

EC

VC

NC

HAART

Donors

(n=73)

16

40

15

CCRS

detection

WT Del

WT Del

WT Del

WT Del

WT Del

16 0

15 0

Wild type

CCRS5 (%)

100%

100%

100%

100%

100%

{ 1 U 4
211NM35A32911M 5418 11)U9 3 32 basepairs Ui CCRS gene Niinagomstingiyan vouoy o7

1 YA X = a 3 . 2
WuNEAAToI0% loANnAUT CCRS gene 1UnDY wild type NI1NA
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717 6n31UAAINITATIY CCRS gene YIDIANAIIAT

Wild type CCR5 (%)

100% -
90% -
80% -
70% -
60% -
50% - B Wild type CCRS5 (%)
40% -
30% -
20% -
10% -
0% . . . . 1

EC VC NC HAART HD

Y v 9 ° A 4 v
1NMIUENBY 193910 PBMC 1auda szdesimamnaSuave sy lodme Iidisane lums
o . = A P ya X oY
INM3NAR09 (HIV propagation) ¥4 HIV supernatant Niten laanganiyonsy 1o3ns VC uag NC aggn
° A A Yy o o ° °
Wnudsunanne Inidsuamnnnedmisumsnaasslagiin HIV supernatant 310 VC 314U 2 AU

9
1AZIN NC 91UIU 3 AUN propagation 19 HAZHaN1IN HIV propagation nansnaae 1
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4) HIV propagation

Y
VUABUNTTNAAD

1. 19583 PBMC ¥989 Healthy donors 14 IF medium (IMDM supplement with 10% vol/vol FBS)
2. Culture PBMC 14 PHA medium (IMDM supplement with 10% vol/vol FBS, 5 ug/ml
Ciprofloxin and 1ug/ml PHA)

3. Incubate 37 C, 5% CO2, 2-3 days

4. 19583 PHA stimulated PBMC 14 IL2 medium (IMDM supplement with 10% vol/vol FBS, 5
ug/ml Polybrene and 10 U/ml IL2)

5. 191504 PHA stimulated PBMC 5 million per ml 11 IL2 medium

6. Culture PHA stimulated PBMC 1aig 1 ml HIV supernatant

7. Incubate “I?l 37¢1u shaking incubator 16]?’ﬂm

8. Resuspend 1 million per ml 14 IL2 medium 7 T4

9. 1fiu supernatant 75 ul HAZIAN 0.2% vol/vol Triton x-100

10. Incubate Tigangine 30 11

11. 99 HIV-gag p24 Ag @26 ELISA assay

12. Remove 2 11 3 04 supernatant

13. 1% 5 million PHA-stimulated PBMC

] [
14. 10U supernatant NN 7 U



A1319% uaasIUIUB AN @A N 19 HIV supernatant 11 propagation 919

Donors VC(n=2) NC(n=3)

HIV + - + -

propagation 1/2 12 2/3 1/3
%Success rate 50% 66.67%

32

9103 propagation BT 1UIUEY 1o I nifisanenemsnmInaassae 11 wuii via

Y H v
HIV supernatant MUUNEINTD propagation & Taeiis vV uaz NC eunga propagation 1aneru

gﬂﬁ 7n311udaINaved HIV propagation 310 HIV supernatant

100%

80%

60%

40%

20%

0%

VC

Success rate

50%

66.67%

(n=2) NC(n=3)
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3’_, Y o v 1 A ) 1
NNUUABINMIIAYS Ve s HIV supernatant ﬂau‘w%umﬂ%’“lumm@aeme'lﬂ

N15¥1A1 HIV titer 14 HIV supernatant

v
VUABDUNTITNAAD

1. 19583 PBMC ¥989 Healthy donors 14 IF medium (IMDM supplement with 10% vol/vol FBS)
2. Culture PBMC 14 PHA medium (IMDM supplement with 10% vol/vol FBS, 5 ug/ml
Ciprofloxin and lug/ml PHA)

3. Incubate 37 C, 5% CO2, 2-3 days

4. 19583 PHA stimulated PBMC 14 IL2 medium (IMDM supplement with 10% vol/vol FBS, 5
ug/ml Polybrene and 10 U/ml IL2)

5. 191503 PHA stimulated PBMC 1 million per ml 11 IL2 medium

6. 1930N HIV supernatant 131 10-fold serial dilution

7. 14 100 ul PHA-stimulated PBMC 11 96-well plate

8. 1d 25 ul Y4 diluted HIV supernatant

9. Incubate 7l 37 C 5% €02 a7 $u

10. Collect 50 ul HIV supernatant

11. 1814 50 ul 0.2% vol/vol Triton x-100

12. Incubate figaivigiifed 30 u1f

13. 19 HIV-gag p24 Ag @28 ELISA assay

14. UIUNIAT TCID 50
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gAINIAUIUWIA TCID 50

—log TCIDgg end point = —log a — [(b — 0.5) x log c]

A . A o =
a A0 AU dilution ‘1/]@]1@1@]1/11“]9)’)1uﬂ151/]ﬂﬁ6\1
' s I
b A0 AWATINUBN DT IEUAN culture ATIINUNAVINUBY HIV-gag p24 Ag A28 ELISA
A oo
assay NAag dilution

C ﬁ ® dilution factor

e lda1 TCID 50 a2 1HfievonUSuaived HIV supernatant Famstaen 1T oy lodnn

a

A ° £ . . A . . @ ~ 1a ,-j( =
HIV supernatant 1#191111/1% superinfection 130 infection Tueranainsnaa uaelifaroeyslo?

o w o 9 o 1
auaay sutludeariniminaaosao
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6) HIV superinfection (a2 HIV infection assay

Y
VUABUNTTNAAD

1. 1$381 PBMC ¥0301010/A3

2. uyn CD4 positive cells 919 PBMC Taeld cD4 magnatic beads

3. Resuspend cell 14 PHA medium (RPMI1640 supplement with 10% vol/vol FBS and 1 ug/ml
PHA)

4. TIncubate 37 C, 5% CO2 WM 2-3 JU

5. 111 PHA stimulated CD4 positive cells 1319928 R10 2 ﬂ%x‘l

6. Resuspend 11 R10 1 million per ml

7. 1 100 ul Y04 PHA stimulated CD4 positive cells 11 96-well plate

8. iy duplicate experiments

9. @Y 100 ul HIV supernatant

10. Centrifuge 400 xg #1 22 C 1¥luan 1 hr

1. Incubate 7 37 C 5% CO2 fluran 1 hr

12. Centrifuge 400 xg # 22 C e 5 w1l

13. 14 HIV supernatant #8 R102 ﬂ%ﬂ

14. 1AM IL2 medium 190 ul

15. Incubate ﬁ 37 C 5% CO2

16. Collect HIV supernatant 171 Day 3,7, 10 itag 14

17. 9@ HIV-gag p24 Ag @18 ELISA assay
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NAUUADITINMINARINOMIANMTNYUVDY HIV supernatant Nisnganlumsi HIV
suppression assay Taem3199919 HIV supernatant 1 10-fold serial dilution N9¥uA 3 dilution AB 1:10,
1:100, ttay 1:1000 et 1y superinfection A1 PHA-stimulated PBMC 1t8¢ PHA-stimulated CD4+ T

a

LY d' 49’ a g =
cells mam1mﬁuﬂsmm%auax”lmm%am%"lm

317 8n3519l11dA9 % HIV-gag p24 positive CD4+ T cells 404 healthy donors#i 3@ l81n flowcytometry

. .Y
UBINIT infection A8 HIV supernatant

A3 MHuaASINUves HIV-gag p24 positive CD4+ T cells 1111 % nldanamsly Hiv
supernatant fuen’ld91n VC $119U 1 isolate 311 infect U PHA stimulated PBMC 910 Healthy donor

o 9 y 1 [ g’/ . . F) o . .
9 7 au TaglgfSuna HIV supernatant NUANANNUNINYA 3 dilutions A28N15911 10-fold dilution
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A 1:10, 1:100, 4ag 1:1000 4az3AL3u188 CD4+ T cells NAALYD10% 1973910 HIV supernatant LAaE
dilutions #28A1389Y intracellular HIV-gag p24 Ag 14 CD4+ T cells 1az IAR181AT 04 Flow cytometer

Wan13411 HIV infection 11 PBMC 210 Healthy donor WU dilution 1:10 § % V04 HIV-gag

p24+ CD4+ T cells NN dilution 1:100 1@ 1:1000 D4 3 111 H9N dilution 1:100 tag 1:1000 3 %

[l 1 o Y I A . . [ o Y

V9 HIV-gag p24+ CD4+ T cells Jitana1any uaaelviviudni dilution 1:10 tanzaunumsyia 11y

1o superinfection 11 CD4+ T cells U034 HIV infected donors iJTﬂ‘ﬁ’Qf 9|

1 I o [ % { o o <3 {
aounilumsnaassmiuIiuFunzaungad s UMY culture supernatant 118910
o . . o <3 o {
N5NAAB9 HIV superinfection 1A8¥11N1SNAQDUAY culture supernatant 1WIUN 3, 5, 7, 10, Lag 14
Y
149710 superinfection @18 HIV isolates 101U anNNa s lums replication Y94 HIV isolate Tag

I1f5uaves HIV-gag p24 Ag 14 culture supernatant #18 ELISA assay
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319 9nsmlaagifsunas HIV-gag p24 positive CD4+ T cells 91NN1Y superinfection 11 PBMC 484 VC

@28 HIV isolates 94 VC a1801380% intracellular HIV-gag p24 Ag n1eluiyad

25
20

15

10 == D4+ p24+ percentage

Day 1 Day 3 Day 7

910N1T superinfection @18 HIV isolates Y84 VC A1 PHA stimulated PBMC v04 VC 1ag3n
YT HIV infected cells 1AM 3801 HIV-gag p24 Ag Meluadued CD4+ T cells H&I910
superinfection ﬁ day 1, 3 1ag 7 WU day 7 Had superinfection NYSuve9 HIV infected cells 110
‘ﬁq’ﬂ (% V91 HIV-gag p24+ CD3+ CD8- cells) A9 22.8% ‘%Qll”lﬂﬂ’h‘ﬁ day 3 ﬁﬁ HIV infected cells 5.4%
84 4 oh doiluman my suppression assay 3¥M1NIIANAYDI HIV replication ¥AIIN

superinfection uad ludun 7

AoIADIIMINAaeuogua HIV superinfection @oluminaaediily PHA stimulated

PBMC 904 HIV infected donors $11471 1 auilu Ve uaz superinfection @28 HIV isolate 7 1@910 VC
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1 dilution NUANAIAU AD 1:10 LA 1:100 MAUUIALTUIY HIV-gag p24 Ag 910 culture supernatant

L“Vd\l’e)ﬂﬂ?lmﬁ 1415DUDN HIV replication #18 ELISA assay NIUN 7 nas HIV superinfection
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5109 10n519luERe1)3 188 HIV-gag p24 Agd1 culture supernatant NIAA8 ELISA assay 910013

superinfection ﬁ}?ﬂ HIV isolate 910 VC N1 PBMC %84 VC 7 dilution 1904

15 UWUIIWAMSIT HIV superinfection 14 PBMC 910 HIV infected donors @38 HIV
isolate Ten 18910 VC tazimBuiaves HIV-gag p24 Ag 728 ELISA assay HA3ud 7 ndan HIV
superinfection ‘W"U’J'Tﬁ dilution 1:10 U518 v04 HIV-gag p24 Ag (272.68 pg/ml) 3J1ﬂﬂ’j1‘17i dilution
1:100 (11417 pg/ml) 89 3 i1 uaaelfifiudid dilton 1:10 manzauiy msih'l1giie

superinfection 1) CD4+ T cells MIANFATUIRBINUAINITNABOIN 14910 healthy donors
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oWy dilution V84 HIV isolates N4 superinfection AU PHA stimulated PBMC @1 1:10

o o . . A Y aa ?.’, o 1 =) v 9 Y !

Had91NNI1INT HIV superinfection N1 day 7 lewawqw AMNMUUITNIINTNAADUTUIAYI NUVNAU LA
< . . o . < . =2

nlaguanms superinfection N PHA stimulated PBMC 1111 PHA stimulated CD4+ T cells @11y

target cells U099 HIV 1agiiMinaasinl HIV infected donors 31U 10 AU Lag healthy donors

v Y
31U 9 A wazlF HIV isolates Ntten 1da1nNne VC uag NC

519 11 luanarlsuna HIV-gag p24 Ag910 culture supernatant ﬁ’jlﬂﬁlﬁﬁl ELISA assay U94N17

superinfection Ll8¥ infection AU CD4+ T cells Y04 HIV infected donors L8 healthy donors ?%} 28 HIV

isolates 910 VC itag NC  dilution 1:10

350

300
250

200
B HIV isolates from VC

150 HIV isolates from NC

100
50

HIV infected Healthy donors
donors
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WAVYBINT superinfection 1A infection A28 HIV isolates 1910 VC uay NC /U PHA
2 @ { g °
stimulated CD4+ T cells YoM 1@3ns M1 HIV infected donors 11 healthy donors 914U 10 LLag
P O o . . A ¥ . Ay Y ?
9 AU ANATAY WU N dilution 1:10 1ANNIT superinfection N1 day 7 798 HIV isolates nlannne ve
9
1ag NC WU HIV isolates iﬂﬂTNﬁi’NﬂQiJﬁlJﬂQ’f]”lﬁ”lﬁiJﬂiﬁ replication capacity liuananenuedied

v o aa

Y
Hodagynaaoanalumsnaaes HIV superinfection 114 HIV infected donors 1ag HIV infection 1

healthy donors ttazdauanalififiudninl CD4+ T cells 910 HIV infected donors ag healthy donors

. . . . Y . {y ¥ ? ' ' o 1
1170 superinfection LA infection $178 HIV isolates #1a91n1s ve waz NC 18 liuananaiuedied

13018 condition NWMTANFMU HIV superinfection AIA1T194AIUE

?13199 10U8949 condition MWW AU HIV superinfection 38 HIV infection assay

Experiments Optimun conditions

Dilution of HIV isolates 1:10

Day after HIV superinfection Day 7
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v ! [
e 1A smMInaassiinzay agymInaaed HIV superinfection i8¢ HIV infection

[

9 9
NUNYNDITTITNATINHUA il

'
'
S o

v 9
A5 190 1UFAANNANDITITUATINHUANNINITNAABI HIV superinfection ‘Vi%f’) infection

Donors HIV infected donors (n=52) Healthy donors
EC vC NC HAART
(Aau) 2 17 30 3 7

Y
MNENTNATNINYARINITIIVIAY 108 CDA+ T cells tag superinfection W30 infection
9 ]
@18 HIV isolates U84914 VC 1tag NC 9 dilution 1:10 taziannuenunsalums replication U84 HIV

910 culture supernatant NG990 infection day 7 @28 HIV isolates A4A1314

v ] Y
f13199 12ua9d HIV isolates 12 HIV propagation 11 1% 1UA1INAA0INIHLA

HIYV isolates (n) HIV isolation from HIV propation from

vVC NC vVC NC

1UIU HIV isolates 2 8 1 2




A1519% 13uaAInguo1aaiinsN11n13nAaed superinfection ¥30 infection A8 HIV isolates

Donor EC VC NC HAART HD
PUIUDAIFNAT (AN) 2 17 30 3 7
UIUATIVOINTNAADY 2 59 79 7 27

44

%)

9 v
nMinsanan1snaaalneld culture supernatant N day 7 UaziaA18 HIV-gag p24 Ag ELISA
Y g‘/ 1
assay VORI NHUATINTOINQU
. LA ] . A Ay 9 . . .
- HIV superinfection Aam3 19 HIV isolates #3530 HIV 71 l@a1nms propagation 41 superinfection
¥ 9
A1 PHA activated CD4+ T cells ¥0401ena3ins fanireios 1035 1mauninua 52 au uaziinsnaaed
3 o 3
Tagns superinfection MINUAIIUIU 146 AT
- HIV infection fi® HIV supernatant ¥3e HIV 711a1nms propagation 1 infect U PHA
. @ 9}d‘ n ya dy = [ g}/
activated CD4 T cells aummmﬁmiQﬂ“lu"lﬂ@m%m@%'lm (Healthy donors) MUIUTNHUA 7 AU LA

v ) T
MNMINAAL 1AgMI infection NINUATIUIU 27 AT “?QLL@'@Q@Q@"I?N
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M1519% 14udaenguoraaiinsN1hn1snaaeuazHan1s NAaB superinfection %30 infection A28 HIV

isolates 14 HIV infected donors LA healthy donors

Donor EC VC NC HAART HD
UIUDIATNAT (AN) 2 17 30 3 7
Sundavesnaans 2 59 79 7 27
(@%9)
WA superinfection W?EJ + - + - + - + - + -
infection 0 2 11 48 24 55 1 6 19 8
Success rate (%) 0% 18.64% 30.38% 14.29% 70.37%

+ V118D MINAADINAINTD superinfection 130 infection }AAI8NITIA ELISA assay

- Y1809 MINAADIN 1AM superinfection H3® infection 1AA18N153A ELISA assay



3 17 12n519uaaInans superinfection 8% infection ﬁ} 38 HIV supernatant 11 HIV-infected donors

118¢ Healthy donors

Success rate (%)
100% -
80% - 70.37%
60% -
40% - 30.38%
0,
2o 18.64% 14.29%
-
0%
0% A 1 | 1 1 1
EC VvC NC HAART HD




7) HIV-gag p24 Ag ELISA assay

47

MM3a5219M3T0gues HIV @18n133a HIV-gag p24 Ag 910 culture supernatant 11 18910015

11 HIV isolation, HIV propagation (ta& HIV suppression assay

Y
U

VUABUNTTNAADN

1. @5y HIV supernatant 450 ul N A lysis buffer 50 ul

2. 130U HIV-gag p24 Ag standard

M13199 15UaAIANUANTUVDI Standard HIV-gag p24 Ag

Standard number

Concentration (pg/ml)

1 125.0
2 62.5
3 313
4 15.6
5 7.8
6 0

9
3. 84 microplate @28 1x Plate wash buffer 6 154

4. 13 200 ul Y04 Standard HIV-gag p24 Ag ilag HIV supernatant

5. Incubate N1 37 C 11U 2 ¥ 114

9
6. a1 microplate @18 1x Plate wash buffer 6 759



7. @4 100 ul V04 reconstituted HIV-1 p24 detector antibody
8. Incubate 1137 C w1 1 %2114
v . v 3
9. 9N microplate 778 1x Plate wash buffer 6 173
10. 1A% 100 ul Y99 streptavidin-peroxidase working solution

11.

A1519% 16UAAINISIATHY Streptavidin-peroxidase working solution

No. of strips Streptavidin-peroxidase (ul) Assay diluent (ml)
3 40 4
6 70 7
9 100 10
12 120 12

12. Incubate 71 37 C W11 30 U1
13. 8 microplate @18 1x Plate wash buffer 6 A5

14. 1@14 100 ul Y94 Substrate working solution

48



A1519% 17LEAIN1519583 Substrate working solution

No. of strips Substrate (ul) Substrate buffer (ml)
3 40 4
6 70 7
9 100 10
12 120 12

15. Incubate ﬁqmw

a gy A
DUWDIUIU 30 UIN

16. 13 100 ul Y94 Stop solution

17. 39A1 OD 9 450 nm @28 ELISA reader

49



A137199 184a@AIA1 OD U9 Standard HIV-gag p24 Ag

Standard number Concentration (pg/ml) OD at 450 nm
1 125.0 1.315
2 62.5 0.840
3 31.3 0.508
4 15.6 0.304
5 7.8 0.184
6 0 0.055

50

18. MIMUIUA1 %Reduction D %Reduction = 1-(OD V04 background/OD U84 experiment)

x100
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311 13n31ua04 Standard curve Y94 Standard HIV-gag p24 Ag

1.4
1.2 _~ 1.262
g 1
[
308 /
~ .718
% 0.6 //
a
O 04 / 0.412
0.2 ——0:2
0.116
0 T T 1
0 50 100 150
Standard HIV-gag p24 Ag concentration (pg/ml)

F4
AUNN3Y0Y Standard curve ABy = 0.009x + 0.070 I¥aumstlumsmanuduiu vesexlod

14 culture supernatant



ayUiuneuveImsnan HIV WelFlunsii HIV suppression assay

v Y v Y
A1319% 19U EAITUADUMTIN HIV isolation tazia1n ¥ luusazdunou Tasaszuiu

Tunou nail¥
M31en PBMC 3 hrs
MIATIVOUVDY CCRS 5 hrs
M5@584 PHA stimulated PBMC 3 days
N3N HIV isolate 5 wks
13 coculture 2 hrs
MIATONAAY culture THUNN 7 TU YOI HIV 3 hrs/ 5 wks

isolation H9& HIV propagation

M13%181 TCIDS50 3 wks
ELISA assay 6 hrs
MIEIBAAL culture 11NN 7 T V04 3 hrs/Swks

TDID50 detection
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HIV suppression assay

8) T cell isolation

Y
Q/

VUABUNTTNADD

1.

17381 Fresh PBMC 9090181035

Centrifuge 300 xg U1U & mins ‘17] 4C

Resuspend PBMC 144 100 ul cold buffer

(@1 20 ul Y04 Untouched T cell Dynal beads t8g FBS

Incubate 171 4 C {14 20 mins

(@13 2 ml cold buffer Lﬁ‘ﬂ washing

#14 100 ul Y94 Untouched T cell Dynal beads wazlalu PBMC
Incubate ﬁqmwnﬁﬁ’mﬁ’w shaker

u

Collect @3UUD4 Untouched T cells A28 Magnetic stand

10. 11NUNAIUNEONY purity #28 CD3, 4 18 8 surface markers

M3Iuen T cells 910 PBMCs nounaz lviimsuen T cells 197 1dauau99 CD4+ T cells oz

CD8+ T cells Tagnionon T cells 1d1A09TIN53Ag Purity 499015160 T cells 910 PBMC Tagn1sdow

Y . o Y
surface markers CD3 918 monoclonal antibody {aEIANDAIY flow cytometer



9) M58 Surface markers ‘uuﬁawaﬁ (CD3, 4 11az 8)

Y
VUABUNTTNAAD

1. @503 cell suspension 1100 ul
2. 1% 20 ul Tritest BD antibody mix (CD3, 4 19 8 momoclonal Ab)
3. Incubate NgmugiHeslundauiu 20 urd
), ° ¥
4. aNAY 1x PBS 91UIU 2 AT
5. 1AW 100 ul Vo4 1% Paraformaldehyde

6. AR Flow cytometer

54
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A13 199 201!ﬁﬂﬁ6161ﬁﬁﬂiﬁﬁ1mifj}’emﬂ purity UBINIILEN T cells @%EJ CD3 surface markers

Donors HIV infected donors (n=58) Healthy
(A1) EC vVC NC HAART donors
70 2 18 35 3 12

9 H
1A ANATNINYA 70 AU N1 PBMC W endIuued T cells itazdoy surface marker CD3 A28
monoclonal antibody waziananiey flow cytometer Lﬁﬂ@ % purity YB3 T cells NAIINUENDDNNIN

PBMC ﬁ”Jfﬁ% Untouched T cell isolation



913199 21199 % Purity Y94 T cells Nisn1n PBMC 11a2803 surface marker CD3

56

Donors HIV infected donors (n=58) Healthy
(A1) EC vVC NC HAART donors
70 2 18 35 3 12
%T cells 89 93 92 92 93
(CD3+)

Wa % Purity U3 T cells AM3E0Y surface marker CD3 A28 monoclonal antibody ez IAN
)
#e flow cytometer W1 DITE mam“luﬂqmm HIV infected donors (181¢ healthy donors 0% Purity

@

oI T cells Iuananniuegalitiodingnieana Taslinognszing 89-93% uazlunguues HIV
A2 o

infected donors 3 % Purity U094 T cells litanaenuegniive dinynuadaves EC, VC, NC tag

HAART lagiia108N5e1 319 89-93% 151

< [ A
MNHAMINAaeItauLaadlfifiual msuen T cells 910 PBMC @2835 Untouched T cell

isolation @1UNIDLLEN T cells "l,ﬁ'?mm

4 K Yy A . . . .
ouen laaIuved T cells 91NN5U8NAI87T Untouched T cell isolation H3© Negative selection

V04 T cells 11A2 01N CD4+ T cells tag CD8+ T cells MNAIUVDY T cells @283 14 CD4-
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' I
monoclonal antibody coated magnetic beads Tagluaiuves CD4+ T cells Y umstenuy positive

' <
selection AZEIUYDI CDS+ T cells 321 UMTHEN LUV negative selection



10) Msuein CD4 and CDS positive T cells

Y
VUABUNTTNAAD

1.

Resuspend T cell #18 MACS buffer

Centrifuge 300 xg 1 4 C U1 10 U1

(@11 80 ul MACS buffer 1182 20 ul CD4 magnetic beads (MACS)
Incubate 17] 4 C U1 15 mins

819810 2 ml MACS buffer 2 a5q

Resuspend @18 500 ul MACS buffer

1@383 MS column L1z Magnetic stand

Tt cell suspension a4 Column

1A 500 ul MACS buffer 19149 3 AT

10. 111 Column 881910 Magnetic stand lerad1uviaon lnil

11. 41 Plunger %% CD4+ T cells 890910 column

58

12. ¥1M358019 purity YDINILEN CD4+ 1Az CD8+ T cells A28N1560W surface marker YD

CD3, 4 uas 8
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M1519% 22uaase1aaiins N1n3deug purity ¥9IN151En CDA+ T cells 90NN T cells AIBN15 501

CD3, CD4, uag CDS8 surface markers

Donors HIV infected donors (n=58) Healthy
(M) EC vVC NC HAART donors
70 2 18 35 3 12

Y H
1AANATNINYA 70 AW N T W eNaIUVed T cells 4azdoy surface marker CD3 A28
monoclonal antibody waziananiey flow cytometer Lﬁﬂiﬂ % purity YB3 T cells NAIINUENDONNIN

PBMC ﬁlﬁﬂa% Untouched T cell isolation



A13199 23LAAI % Purity U943 CD4+ T cells Nuenan T cells !,Lﬁ’a%m CD3, CD4, ey CD8 surface

markers

(CD3+CD4+CD8-)

Donors HIV infected donors (n=58) Healthy
(AY) EC vC NC HAART | donors
70 2 18 35 3 12
%Purity of CD4+ T cells 95 96 94 95 97

60

NAYDINITUEA CD4+ T cells 910 T cells 14az&d surface markers CD3, CD4, tlag CD8 Lwdﬂﬂﬁ

CD4+ T cells 1 CD8+ T cells Yo la 1aon1399 % purity ¥09 CD4+ T cells

9 v
NNVIANANATNIHUA 70 AU WU % purity U839 CD4+ T cells 8gITHIN 94-97 % g

61ﬁ1ﬁﬁﬂiﬂéu HIV infected donors (4@1¢ healthy donors @14139480 CD4+ T cells 18 % purity 'lai

o

HANANNNUBEN A AN

15

FUTDLEN % purity VDS CD4+ T cells N 11uana19nuoe1aiil

@

s AN 1FUNY

9
f uagﬁluﬂqu HIV infected donors 114 EC, VC, NC uag HAART ﬁ



A13199 24LAA3 % Purity U943 CD8+ T cells Nuenn T cells !,L’s%l?lfj)ﬂm CD3, CD4, gy CDS8 surface

markers

(CD3+CD4-CD8+)

Donors HIV infected donors (n=58) Healthy
(AY) EC vC NC HAART | donors
70 2 18 35 3 12
%Purity of CD8+ T cells 86 88 82 88 87

61

NAYDINITUEA CDS+ T cells 910 T cells 14az&d surface markers CD3, CD4, tlag CD8 Lﬁ’i)ﬂﬂh

CD8+ T cells & CD4+ T cells Yo la Taen1399 % purity Y09 CD8+ T cells

9 v
NNVIANANATNIHUA 70 AU WU % purity U939 CD8+ T cells 8gITHIN 82-87 % g

61ﬁ1ﬁﬁﬂiﬂéu HIV infected donors t1@¢ healthy donors @U150L8N CD8+ T cells 18 % purity 'lai

9

HANANNUBEN AR YN

o

AWTONON % purity V99 CD8+ T cells N iuanaanusgniiisdagneada wunu

A o

9
f uaﬂuﬂqn HIV infected donors 114 EC, VC, NC uag HAART ﬁ
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A3 199N 25U8A9 % Purity Y8939 CD4+ T cells ttag CD8+ T cells Nenan T cells LLéJ’JfT’é)‘JJ CD3, CD4,

118¢ CD8 surface markers

Donors HIV infected donors (n=58) Healthy
(AY) EC vC NC HAART | donors
70 2 18 35 3 12
%Purity of CD4+ T cells 95 96 94 95 97

(CD3+CD4+CD8-)

%Purity of CD8+ T cells 86 88 82 88 87

(CD3+CD4-CD8+)

9
WaNT1TLEnN CD4+ T cells tiag CD8+ T cells 310 T cells UBIDIATITUATNINNA 70 AU WU ﬁ
. = = Aa A 9 any
% purity g LARIDIANNNTEENTAINYBINITHEN CD4+ T cells st CD8+ T cells #3835 Untouched
. . .. . FY 9 = . X
T cell isolation 4taig CD4 positive selection AIYNIT 1% tmaTulad monoclonal antibody coated magnetic
= " ' = Y 1 A A a o
beads HIDIFTT1TUATLUAANS ﬂﬁjilﬂﬁﬁﬂiml,ﬂﬂulﬂﬂﬂ%‘m ﬂig’ﬁ"ﬂ‘ﬁﬂTW‘W@G] NU I@ﬂﬂﬁuﬂﬂ CD4+ T cells

LA ' 4 ] .. .
33 % purity NGININILEN CD8+ T cells o991 1¥MsUenILLY positive selection
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311 14n319lud@9 % Purity Y84 CD4+ T cells ttag CD8+ T cells Nugn1n T cells 1d2dou CD3, CD4,

118y CD8 surface markers

100
90
80
70
60
50
40
30
20
10

98.5

88.75

% Purity of CD4+ T cells

% Purity of CD8+ T cells




11) M58 Surface markers ‘uuﬁawaﬁ (CD3, 4 11az 8)

Y
VUABUNTTNAAD

1. @503 cell suspension 1100 ul
2. 1% 20 ul Tritest BD antibody mix (CD3, 4 19 8 momoclonal Ab)
3. Incubate NgmugiHeslundauiu 20 urd
), ° ¥
4. aNAY 1x PBS 91UIU 2 AT
5. 1AW 100 ul Vo4 1% Paraformaldehyde

6. AR Flow cytometer
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12) M5803 Intracellular HIV-gag p24 protein

Y
VUABUNTTNAAD

1. Resuspend cell 14 100 ul labeling buffer

2. &ow surface markers A28 antibody Ao CD3, CD4 1ag CD8

3. Incubate W1w 20 w17t ludifia

4. 11 1 ml ICS wash buffer o132 A%q

5. 1AW 250 ul permeabilized solution

6. Incubate 111 20 W17 1 4 C

7. 1AW 1 ml ICS wash buffer ifiedns 2 ads

8. dou HIV-gag p24 protein f antibody Ao p24 protein 3 ul uagld isotype control 3 ul Lﬁﬂ
ﬁJu control 14 47 ul Y04 buffer

9. Incubate WU 30 W17 71 4 C

10. 131 1 ml ICS wash buffer 1f{edn3 2 A%

11. 1@ 200 ul VY99 1% paraformaldehyde

12. 9981A504 flow cytometer



66

13) HIV suppression assay 728l “‘Bulk CD8+ T cells

Y
VUABUNTTNAAD

1. 19394 PBMC 90401810%A3

2. $M3Len T cells 2835 Untouched T cell 91 PBMC 18015 1% Dyna untouched T cell
beads

3. 900 T cells 1o UaIUVDI CD4+ T cells 118 CD8+ T cells #9875 CD4 positive
selection Taam 314 MACS CD4 magnetic beads

4. Resuspend @IUV09 CD4+ T cells 11 PHA medium a2 CD8+ T cells 11 R10 medium
5. Incubate i 37 C, 5% CO2 U1w 3 U

6. lﬁ’u culture YB3 CD4+ T cells ling CD8+ T cells

7. &wadde R10 $1191 2 asa

8. uraauaz resuspend 14 IL2 medium ‘ﬁ 1 million per ml

9. 11 100 ul Y04 PHA stimulated CD4+ T cells 11 96-well plate

10. @l'l‘ll@%l'JEJﬂWﬂaiJ 100 ul U84 Bulk CD8+ T cells

11. Centrifuge ‘1’71 400 xg, 22 C U 1 hrs

12. Incubate 1 37 C, 5% CO2 fluran 1 hr

13. Centrifuge 400 xg 11 22 C e 5 wil

14. 19 HIV supernatant #8 R102 ﬂ%ﬂ

15. 13 IL2 medium 190 ul

16. Incubate ﬁ 37 C 5% CO2

17. Collect HIV supernatant i Day 3,7, 10 itag 14



18.79 supernatant fy HIV-gag p24 ELISA assay 1 450 nm

519 15mnuaaImsiinIsnaass HIV suppression @91)’38 Bulk CD8+ T cells

Ry

A3 26UAAINITININITNAADY HIV suppression assay ﬁj’J&I Bulk CD8+ T cells

N1INAAdN

ailszneu

Negative control

Autologous CD4+ T cells

Positive control

Autologous CD4+ T cells il superinfection A28 HIV

supernatant

Experiment

Autologous CD4+ T cells i superinfection @18 HIV

supernatant L& Bulk CD8+ T cells
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3 U7 16n319udAI % HIV suppression YDA controllers, noncontrollers 1A% healthy donors

c

.g 100 —eeoo—

n

: 80

:

> 60+

e

‘g 404 .

]

= 20+

o

o

$ 0 T T e
2> A i
\\(’/ *(J ,39

9
NYUITITUATINHUA 19 AU ‘]Jigﬂ’fJ‘Ug]}'JEJ HIV infected donors 914U 10 AY LAY healthy
donors 11U 9 AU &9 HIV infected donors I controllers $113% 3 AU 1A noncontrollers 14U 7 AU
& o . i . X ] ) = Y Y, . <
FIDVA1TUATIE superinfection LAY infection MY HIV isolates fuen lauaz 199 dilution 1:10 AU PHA
o o a’/ U
stimulated CD4+ T cells 493 HIV infected donors (lai¢ healthy donors #1U81AU 31NUU coculture N
a3 @ { @ S
bulk CD8+ T cells (Unstimulated CD8+ T cells) LLa£4NU supernatant 113UN 7 1189910 coculture 9INUU
o o <3| .
19 HIV-gag p24 Ag 1y culture supernatant @18 ELISA assay sazmuunaly % HIV suppression

W3aANNEN150 Tun3§uEa HIV replication A28 bulk CD8+ T cells
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Y
HaN1TNANDI HIV suppression 1”ﬂ@ﬂﬂ?ﬁ1@'ﬂﬂﬁﬂ\‘]‘ﬁﬂﬂ 19 AW WUI NN HIV infected
A Y o & L. v A '
donors MU controllers MINUA 3 AU FWTDIVIT HIV replication 18 100% fe luasaasrany
HIV-gag p24 Ag T culture supernatant YBIMINAADING bulk CD8+ T cells ?'{’Juﬂ’sj:ll HIV infected
A g 2 ' o & L. vy 1 1
donors MiJY noncontrollers MIHUA 7 AU WUNEMTDIUIY HIV replication ”lﬂuaﬂmwamqu
o T @ < '
918183n5 controllers 0819FAMY 1a@A ¥ bulk CD8+ T cells U9 controllers HA1WAMITD 11
9 1
M3GUEY HIV replication 181NN noncontrollers 1A89INA1 % HIV suppression Nu1nnI1 tazlu
1 o { o o ' v o
ﬂqn@'l’ﬁ'lﬁhﬂi“ﬁlﬂu healthy donors 91UIU 9 AU NWUI bulk CD8+ T cells ]lNﬁ1M1§ﬂEJUEJ\1 HIV

.. Y = Y ' LA o
replication @ta® 49 1491nA1 % HIV suppression NNV 0

iiowu31 bulk CD8+ T cells 430 unstimulated CD8+ T cells ¥94 controllers JAMAMITD
°luma€i’u§’a HIV replication 1#111PA71 noncontrollers mﬂﬁuﬂzﬁmﬁmam HIV suppression Taoly
HIV-gag p24 specific T cell lines 11N bulk CDS+ T cells Lﬁﬂﬂﬂﬁﬂﬂﬂjmﬁmﬁﬂiumﬁ5U§Q
HIV replication @28 HIV specific T cells Iagyiimsnaasuiiounulunguerdiaiing HIV infected
donors ‘ﬁrﬂu controllers 118 noncontrollers 1Ag¥N5IANa HIV suppression #1838 intracellular
HIV-gag p24 Ag c‘f&mamﬂ?mmmm HIV infected CD4+ T cells ‘ﬁﬁﬂﬁdlﬁlﬂ coculture 5UNY HIV
specific T cell lines HaziIMIIan HIV-gag p24 Ag T culture supernatant @18 ELISA assay ‘%Wz

9
UTAINAUDINITIVYY HIV replication 11 culture supernatant Wiof %HIV suppression



70

3 17 17n519uaad HIV suppression ﬁlﬁﬂ HIV-specific T cell lines Y9dcontrollers 910A153A intracellular

HIV-gag p24 Ag 4893 CD4+ T cells

1NTINLN HIV-gag p24 specific T cell lines U84 controllers Ao epitopes QATQEVKNW
(OLP28) az TSTLQEQIGW (OLP30) N day 7 i¥udu leunsomda HIV infected CD4+ T cells ‘16

. b _
IUNUA FULTAIAIAT % HIV suppression 9110N5 19



71

gﬂ“ﬁ 18ns luaag HIV suppression ﬁlﬁﬂ HIV-specific T cell lines Y94 noncontrollers 910N1530

intracellular HIV-gag p24 Ag Y94 CD4+ T cells

1NT NN HIV-gag p24 specific T cell lines U®d noncontrollers Ao epitopes
KGFNPEVIPMF (OLP25) 182 QATQEVKNW (OLP28) 9 day 7 Audulilannsofida HIV infected

CD4+ T cells 1@aunounua Fauaasniea % HIV suppression 11ANI M



72

MINHANTIA %HIV-gag p24+ CD4+ T cells 11011A1 % HIV suppression 42801519 HIV
specific T cell lines éummjmmﬁ 16139A5 HIV infected donors ﬁﬁJu controllers 148 noncontrollers WU
‘ﬁ day 3 91a1491A3 controllers § % HIV suppression 111171 noncontrollers uaz‘ﬁ day 7, 10 tag 14
WU controllers 3 % HIV suppression A 100% ‘V%llﬂﬁuﬂ ﬁl”miuﬂfjll noncontrollers & % HIV

suppression T 100% i sariun day 10 U9 HIV specific T cell line Ao QATQEVKNW (OLP23)

ABNIALINMINAADY HIV suppression A28 HIV specific T cell lines 15U1AN 1a/aguain
MIIANA % HIV suppression A18n1580 intracellular HIV-gag p24 Ag Y93 CD4+ T cells Wumsia %

HIV suppression 311 culture supernatant Taain HIV-gag p24 Ag @18 ELISA assay



73

3 17 19n579uand % HIV suppression ﬁ}%ﬂ HIV-specific T cell lines YDdcontrollers 910N153A HIV-gag

p24 Ag 1 culture supernatant ﬁ} 28 ELISA assay

nslieaansyin HIV suppression assay f HIV-gag p24 specific T cell lines U®Y
controllers A9 epitopes QATQEVKNW (OLP28) 11ag TSTLQEQIGW (OLP30) ttaziin1siana % HIV
suppression ‘ﬁ day 3, 7, 10 llog 14 AemIIn HIV-gag p24 Ag 14 culture supernatant WU 17] day 3 0%
HIV suppression 11 59-73 % g day 7, 10 1ag 14 3 % HIV suppression 15zt 95-100% anidudi

day 7 Y93 HIV-gag p24 specific T cell lines k) epitope TSTLQEQIGW (OLP30)



74
a a d
5. ﬂﬂﬂ§1m!ﬁ1$3ﬂ1iﬂ!ﬂﬁ

o v o o J ' 4
grlassadwglumaianindulsaead  ldun  msvaanuianuanlsluisesnalnms
% a ﬁ' dsl a =) v A
Hostunazmsarugumsaaie HIV  wonnndl  msnadeuisz@nsnmvesindu  HIV  ng

Ay o

Y a oA LY Y 1A . - v A 1 g}/ 1 nm Y
woslguamsluagiiu venlauaiiies immunogenicity voaiaGuIY uavonlildnglguiu

a

Y v
@T@ﬂanfazmmmﬂmﬂummm%”lﬁ'w%"lu U MINATDUNITADVAUDIUDY T cell I@’Iﬂﬂ'ﬁﬂé’ﬂ
. Y A 1 l . A dy
gamma interferon (IFN@) A8 ELISpot assay ﬂiﬁl&ﬂﬁﬂﬂﬁ@ﬂﬁ’miﬂtymm vaccine trial Tuyell
= Y I A Aa . 1 Aawv o Y I 1 o
'ENLLil’)"lﬂ%!ﬂl!t‘l/]ﬂuﬂ‘l’lﬂﬂ?'mhbq\i 19 high throughput uauIve lusevaaad MU M
a g ' = nm vy =3 . . . ya &y
NIADUAUDIVDN T cell Taensiew IFN@ DYNIANYT ”lzu”lmmmm protective immunity UYDIHAALYD
v & a Aa 7Y YA Yo .
HIV A3UU MSINMsaouauedves T cell NAAT121in20 IFNO ELISpot assay Gluwn”lmu HIV vaccine

Y o %

=< ] Y 1 [} g’: = Q’ 5 1 a dy 1 1 Y =1
iNulllulﬂllﬂ’ﬂllﬁiﬂﬁl’ﬂ 1T UATUUNYIU”AUNY” ADNTARLIYD HIV Ao lA NIVYIIULTUBDNIT

o a a 4 v
WAUUNATAMIAATILH MIADUAUDIAETT (HIV replication) suppression assay INOLAAINA 1ABAT

E i
W04 T cell TUMTFUTIMINUTIUIUYDY HIV

[

Uy Yo % [ d‘a dy o ] I~
ATUSHI EJ%%UI,@'J"Uﬁuﬂi®1ﬁ1ﬁwﬂiﬂ@m“ﬁﬂ HIV 27U3U 10 ﬂUIﬂEJ!L‘UQLﬂu TP 5 AU Llag VC 5
AULAZIIZIADAN DTN LN Peripheral blood mononuclear cell (PBMC) 18 plasma YNAN3LUYN
dy A o o Y a . . A g’/ A
PNIZAYILAZIWHIIUIN HIV 910 CD4+ T cells ﬁﬂﬂfﬂfﬂﬁuﬂiiﬂfJGl“IfmﬂuﬂﬁluﬂTi isolation NNNIAY
S A 4 Y o o a A v 2 . .
ANNN uatazaailaaog W@l‘lﬂmﬂuﬂﬂjﬁuﬂ13ﬂﬂﬁﬂUﬂTiﬂUﬂﬂ HIV replication Iﬂﬂ CD8+ T cells

Y v - v
waznFeumeuanuaunsolumsduds HIV Tas T cell lusrenainsny iclinical outcome 4

HANAIENY



75

6. ayuwaIdeuazdoranonus

9N o ya d o = @ a A ~ I
ATUSH? Elllﬂ'lLﬂi131’?Llﬁ$W¢>JJu1ﬂTi‘1/]@ﬁﬂﬂ“ﬁﬁﬁWNWﬁﬂ?ﬂﬂigﬁﬂ‘ﬁIﬂUﬁiﬁﬂﬂﬂﬂl“ﬁaaﬁlu

gn o A

o v & A o ' - I 4 { o o
@1@’1@11]?]5?]1!uh/]ﬂalufnﬁfJTJfNﬂ']ﬁlW1]%111!’31!51]@\1H1VI@8W'3ﬂﬂ!ﬂf@a']ﬂ']icnﬂﬁauaﬁ]glﬂulﬂ%@\icﬁﬁq 2!

U

a 4 @ a X Y 3 9 13 a
Gluﬂ’]ﬁ3&?]3131"7ﬂa‘lﬂiuﬂ1§ﬂﬂ\1ﬂuﬂ1§@ﬂL°ﬁ@ HIV Llﬁzﬁ'lll']ﬁﬂnhﬂﬂuﬂ?ﬁﬂﬂﬁ@ﬂﬁ'\ﬁiﬂﬂﬁgluu

dszansnmvesinsuilostulsaead



76

7. USTONYNTY

[1] Orrell C. Antiretroviral adherence in a resource-poor setting. Current HIV/AIDS

reports. 2005 Nov;2(4):171-6.

[2] Friis-Moller N, Weber R, Reiss P, Thiebaut R, Kirk O, d'ArminioMonforte A, et al.

Cardiovascular disease risk factors in HIV patients--association with antiretroviral therapy. Results from

the DAD study. Aids. 2003 May 23;17(8):1179-93.

[3] Geretti AM. Epidemiology of antiretroviral drug resistance in drug-naive persons.

CurrOpin Infect Dis. 2007 Feb;20(1):22-32.

[4] Kelleher AD, Long C, Holmes EC, Allen RL, Wilson J, Conlon C, et al. Clustered

mutations in HIV-1 gag are consistently required for escape from HLA-B27-restricted

cytotoxic T lymphocyte responses. J Exp Med. 2001;193(3):375-86.

[5] Moore CB, John M, James IR, Christiansen FT, Witt CS, Mallal SA. Evidence of HIV-1 adaptation to

HLA-restricted immune responses at a population level.Science. 2002 May 24;296(5572):1439-43.

[6] Letvin NL, Daniel MD, Sehgal PK, Desrosiers RC, Hunt RD, Waldron LM, et al.

Induction of AIDS-like disease in macaque monkeys with T-cell tropic retrovirus STLV-III.Science. 1985

Oct 4;230(4721):71-3.

[7] Gao F, Bailes E, Robertson DL, Chen Y, Rodenburg CM, Michael SF, et al. Origin of HIV-1 in the

chimpanzee Pan troglodytestroglodytes [see comments]. Nature.



77

1999;397(6718):436-41.

[8] Lemey P, Pybus OG, Wang B, Saksena NK, Salemi M, Vandamme AM. Tracing the origin and

history of the HIV-2 epidemic. ProcNatlAcadSci U S A. 2003 May

27;100(11):6588-92.

[9] Currier JR, deSouza M, Chanbancherd P, Bernstein W, Birx DL, Cox JH.

Comprehensive screening for human immunodeficiency virus type 1 subtype-specific CDS8 cytotoxic T

lymphocytes and definition of degenerate epitopes restricted by HLA-A0207 and -C(W)0304 alleles. J

Virol. 2002 May;76(10):4971-86.

[10] Tovanabutra S, Watanaveeradej V, Viputtikul K, De Souza M, Razak MH, Suriyanon V, et al. A new

circulating recombinant form, CRF15 01B, reinforces the linkage between IDU and heterosexual

epidemics in Thailand. AIDS Res Hum Retroviruses. 2003 Jul;19(7):561-7.

[11] Montefiori DC, Pantaleo G, Fink LM, Zhou JT, Zhou JY, Bilska M, et al. Neutralizing and infection-

enhancing antibody responses to human immunodeficiency virus type 1 in long-term nonprogressors. J

Infect Dis. 1996;173(1):60-7.

[12] Moog C, Fleury HJ, Pellegrin I, Kirn A, Aubertin AM. Autologous and heterologous neutralizing

antibody responses following initial seroconversion in human immunodeficiency virus type 1l-infected

individuals. J Virol.

1997,71(5):3734-41.



78

[13] Moore JP, Cao Y, Qing L, Sattentau QJ, Pyati J, Koduri R, et al. Primary isolates of human

immunodeficiency virus type 1 are relatively resistant to neutralization by monoclonal antibodies to

gpl120, and their neutralization is not predicted by studies with monomeric gp120. J Virol. 1995

Jan;69(1):101-9.

[14] Pilgrim AK, Pantaleo G, Cohen OJ, Fink LM, Zhou JY, Zhou JT, et al. Neutralizing

antibody responses to human immunodeficiency virus type 1 in primary infection and long-term-

nonprogressive infection. J Infect Dis. 1997;176(4):924-32.

[15] Wilson JD, Ogg GS, Allen RL, Davis C, Shaunak S, Downie J, et al. Direct

visualization of HIV-1-specific cytotoxic T lymphocytes during primary infection. Aids.

2000;14(3):225-33.

[16] Ogg GS, Jin X, Bonhoeffer S, Dunbar PR, Nowak MA, Monard S, et al. Quantitation of HIV-1-

specific cytotoxic T lymphocytes and plasma load of viral RNA. Science. 1998;279(5359):2103-6.

[17] Klein MR, van Baalen CA, Holwerda AM, KerkhofGarde SR, Bende RJ, Keet IP, et al. Kinetics of

Gag-specific cytotoxic T lymphocyte responses during the clinical course of HIV-1 infection: a

longitudinal analysis of rapid progressors and long-term asymptomatics. J Exp Med. 1995;181(4):1365-

72.

[18] Rowland-Jones S, Sutton J, Ariyoshi K, Dong T, Gotch F, McAdam S, et al. HIV-specific cytotoxic

T-cells in HIV-exposed but uninfected Gambian women [published erratum appears in Nat Med 1995

Jun;1(6):598]. Nat Med. 1995;1(1):59-64.



79

[19] Rowland-Jones SL, Dong T, Dorrell L, Ogg G, Hansasuta P, Krausa P, et al. Broadly cross-reactive
HIV-specific cytotoxic T-lymphocytes in highly- exposed persistently seronegative donors. ImmunolLett.

1999;66(1-3):9-14.

[20] Rowland-Jones SL, Dong T, Fowke KR, Kimani J, Krausa P, Newell H, et al. Cytotoxic T cell

responses to multiple conserved HIV epitopes in HIV- resistant prostitutes in Nairobi [see comments]. J

Clin Invest. 1998;102(9):1758-65.

[21] Hansasuta P, Rowland-Jones SL. What makes some people resistant to HIV infection? Current

Medical Literature-Infectious Diseases. 2000;14:85-91.

[22] Goulder PJ, Phillips RE, Colbert RA, McAdam S, Ogg G, Nowak MA, et al. Late escape from an
immunodominant cytotoxic T-lymphocyte response associated with progression to AIDS. Nat Med.

1997;3(2):212-7.

[23] Goulder PJ, Brander C, Tang Y, Tremblay C, Colbert RA, Addo MM, et al. Evolution and

transmission of stable CTL escape mutations in HIV infection. Nature.

2001;412(6844):334-8.



sz TnnauzdIve

WIHIATIN5 IV
A

1. ¥ - Wwdana (My11ne)
e 1nig Haaga
¥o - wnana (ﬂWB']ﬁj\iﬂf]H) Mr, Mrs, Miss, Rank
Mr.Pokrath Hansasuta

2. R RIS kRS A6 AT
3-7105-000555-75-1

3. aumiafagiiu
PV o [
HIMaNI191385A1 8

1A a 1

' A Y 9 o & s
4. wmmmuazamimaEmmm'lﬂﬁmm Wi'ﬁ]ll'ﬁiﬂﬂmelli‘ﬂiﬁ‘w% I‘Vliﬁ'li Ll,ﬁg]lﬂﬁ‘lel ]

U

a g a 4 .
DIANNITDUNET (e-mail)

Wiienuagiog:  MIAINIETIINGT AUSUNNGMIEAT JWIAINTINNINGTAY DUU

WI23 W 4 1walnuiu nna. 10330
e Insdn 0-22564132, 0-817633700
o3 Insans 0-22525952

GRS Pokrath.H@Chula.ac.th, Pokrath@gmail.com

80



81

[ =
5. UsgIamsfnm
a % = % t:‘
NHIINGIAY USyan AL Ynnsang1¥n
o a o a Jd v A o a
PIINTUNNIING1Y INYIFTATUUNA aaINe 2531
o a % d v A 4
IWIAINTUNHIINYIAY UNNYFITATUUNA UNNYFITNT 2536
University of Oxford Doctor of Philosophy* Clinical 2544
Medicine

*Under supervision of Professor S.L. Rowland-Jones

6.

A1 HMINVANNFNYAAY (LANAININAMIANET) 52U IBING

T cell Immunology, Adoptive T cell therapy, HIV Immunology

@

P { 9 a a o g}.l
“]Ji%ﬁ“ﬂﬂﬁm‘ﬁlﬁﬂ’)ﬂlﬂ\iﬂﬂﬂﬁ‘lﬁﬁ1i\ﬂu’ﬁ]‘(’J‘]/I\iﬂ?&liuuﬁgf’ﬂﬂu@ﬂﬂigmﬁ T@ﬂizuamumw

o awv 1 g o aw o awv 1 aov 1
Gluﬂwﬁci/nﬂhlﬁfﬁ]ﬂj?LﬂUﬁ@WU?ﬂﬂ'ﬁuWuqﬂluaﬂfl W')Wfﬁiﬂi\iﬂ’]i?ﬂﬂ Wgﬂﬁﬁjmﬁﬂﬂjuu@ag

U Y

9 a o
VDL UDNITIVY

7.1

7.2

HEIUIIMTUNUIIUING : FOUNUITUIDY

o 9 a o A Ao
WM 1ATINIIE : ¥0 1ATINITIVY

7.2.1 T cell responses to Human Influenza virus: Background information for universal

a

Jd @ 1 a
Influenza vaccine development (UEWUFIAINTTULALINA 11 TABFININUNINIA)

a

7.2.2 The role of HIV-specific T cells in highly-exposed persistently seronegative
persons and HIV-infected donors with good clinical outcome (??”I‘Lhﬂ”ll!ﬂi’)ﬁ“lﬂi&

ANVAYUNUIY)



7.3

82

7.2.3The Epstein-Barr Nuclear Antigen-1-, Latent Membrane Protein-1-and Latent
Membrane Protein-2-specific T cell responses in patients with Epstein-Barr Virus

associated malignancies (nuwﬂszmmuw'uau 2549 4 2552)

7.2.4 The establishment of human dendritic cells suitable for cancer immunotherapy ()1

AWUTZINUURUAY 2549 DI 2552)

[ [

a ~ 3 9 A Av A A L4 1 [ 1
JTUIVYNNUNTULAD : BONAI1UIVY UNNUNW MSINeLNG HagHadnu (®aunnNN 1

[399): ITYMMIZHAINA. 2000

7.3.1 The new set of viral peptides for a quality control in HIV vaccine evaluation (Poster
presentation, 1st International Symposium on Genetic and Immune Correlates of HIV
Infection and Vaccine-induced Immunity, Budapest, Hungary, 2007) & Hua uuiﬂﬂﬁuz‘f

o

WUFIAINTTY tazna T TagFInnInaNa

7.3.2 Human Papillomavirus-E7-specific CD8+ T cell responses in patients with
cancerous and precancerous cervix (23rd International Papillomavirus and Clinical

Workshop, Prague, Czech, Republic)

7.3.3 ex vivo nef-specific CD8+ HLA-A11+ T Cells Promiscuously Recognize HLA-

A3+ Targets Presenting Degenerate nef Epitope (12th Conference on Retroviruses
and Opportunistic Infections, 2005)

7.3.4 Incomserb P, Bhattarakosol P, Kulwichit W, Chantratita and Hansasuta P.
Establishment of Real-Time Polymerase Chain Reaction Based Assay for Quantitation of
Epstein-Barr Virus DNA in Healthy Donors and in Patients with EBV Associated

Lymphoma. J Med Assoc Thai 2005; 88(Suppl4): S280-6.

7.5.5 Immunodominance of HLA-A*1101-restricted HIV-specific CD8+ T cell responses

in Thai patients (12th Conference on Retroviruses and Opportunistic Infections, 2004)



83

7.5.6 Tuksinvaracharn R, Tanayapong P, Pongrattanaman S, Hansasuta P, Bhattarakosol
P and Siriyasatien P. Prevalence of Dengue Virus in Aedes Mosquitoes by Semi-nested
Polymerase Chain Reaction (Semi-nested PCR). J Med Assoc Thai 2004; 87(Suppl2):

S129-33.

7.5.7 Hansasuta P, Incomserb P, Buranapraditkun S and Bhattarakosol P. Establishment
of Cytotoxic T Lymphocytes Specific for Autologous Epstein-Barr Virus in HIV-infected
Patients: The Feasibility Study of EBV-specific imunotherapy for Patients With EBV-

associated Lymphoma. J Med Assoc Thai 2004; 87(Suppl2): S146-51.

7.3.8  Hansasuta P, Dong T, Thananchai H, Weekes M, Willberg C, Aldemir H, et al.
Recognition of HLA-A3 and HLA-A11 by KIR3DL2 is peptide-specific. Eur J] Immunol

2004;34(6):1673-9.

7.3.9 “HIV-1 Regulatory Proteins (Nef, Rev, Tat, Vif, Vpu, Vpr)-CTL Responses and
Epitope Mapping in Subtype A/E-infectd Thais with CD4>300 cells/cu.mm.” at “10th
Conference on Retroviruses and Opportunistic Infections (CROI)” at Boston, USA

between 10th -14th February 2003

7.3.10 Appay V, Papagno L, Spina CA, Hansasuta P, King A, Jones L, et al. Dynamics

of T cell responses in HIV infection. J Immunol 2002;168(7):3660-6.

7.3.11 Appay V, Hansasuta P, Sutton J, Schrier RD, Wong JK, Furtado M, et al.
Persistent HIV-1-specific cellular responses despite prolonged therapeutic viral

suppression. Aids 2002;16(2):161-70.

7.3.12Hansasuta P and Rowland-Jones, SL. HIV-1 infection and acute HIV-1 infection.

British Medical Bulletin 2001;58:109-27

7.3.13 Rowland-Jones SL, Pinheiro S, Kaul R, Hansasuta P, Gillespiec G, Dong T,

Plummer FA, Bwayo JB, Fidler S, Weber J, McMichael A, Appay V. How important is



7.4

84

the ‘quality’ of the cytotoxic T Lymphocyte (CTL) response in protection against HIV

infection? Immunol Lett. 2001 Nov 1;79(1-2):15-20.

7.3.14 “Cross-clade CTL in Thai HIV-infected Subject” in “8th Conference on
Retroviruses and Opportunistic Infections (CROI)” at Chicago, USA between 4th— 8th

February 2001

7.3.15Hansasuta, P and Rowland-Jones, S.L. What makes some people resistant to HIV

infection? Current Medical Literature-Infectious Diseases 2000;14:85-91.

7.3.16 “A Novel HLA-Cwl-restricted gag A/E CTL epitope, YSPVSILDI, identified in
HIV-1-infected Thai patients (CROI)” at “10th Conference on Retroviruses and
Opportunistic Infections (CROI)” at Boston, USA between 10th -14th February 2003
“Predominance of Nef-specific CD8 cell responses in acute HIV infection and
Persistence of HIV-specific CD8+ Memory cells during Viral suppression” in “7th
Conference on Retroviruses and Opportunistic Infections” (CROI) at San Francisco,

USA between 30th January - 2nd February 2000

[ A

Wi : FederauensIve urawu tazanunIwly

a o d‘ o
N1H3IYNNN
7.4.1 T cell responses to Human Influenza virus: Background information for universal

a

J o ] a
Influenza vaccine development (FUENUFIAINTIUUAZINA TUTATFININLKITIA) N3

q

v 14

a ' <
Iogarwditszunm 75 nlesidud

7.4.2 The role of HIV-specific T cells in highly-exposed persistently seronegative
persons and HIV-infected donors with good clinical outcome (ﬁwﬁﬂqmﬂamu

J

@ aw aw 1 Y J 3
ﬁuﬂﬁlélu\‘i']u"lfﬂﬂ) ﬂTﬁ'J%EJZjﬁ'J\‘]LLﬁ’Jﬂﬁmﬂﬂl 25 Wosigud

7.4.3  The Epstein-Barr Nuclear Antigen-1-, Latent Membrane Protein-1-and Latent
Membrane Protein-2-specific T cell responses in patients with Epstein-Barr Virus

associated malignancies (NUIVUSZINBUAUAY 2549 T4 2552) M3IDegaIwd)

dszanm 75 oS iFua



85

7.4.4  The establishment of human dendritic cells suitable for cancer immunotherapy

aw

1A J 3
(MuanszanaiiuaY 2549 H1 2552) M3avogarwditszunm 75 nlesidus

7.4.5 Development of HLA-peptide tetrameric complexes for the study of CTL responses

a

d o
in HIV and viral opportunistic infections (fU&HUFIAINTIULAZINATUTATHININ

Q

1 a a v 1 9 - 4
HTRIB6) ﬂ1§3ﬂﬂgajﬂlla'}ﬂigu1m BIGHETG



86

f3aTnsamsIsonui 1

1. GT‘}@ - Wyana (mm”lm) UWUN UNT1 ufl
UNAIYIA AUTT
élﬂ'f’t') - Uuana (mmé’mqy) Mr, Mrs, Miss, Rank
Ms Yada Tansiri

2. ynNetasszanwsu
1-1002-00101-73-8

3. duniatlagiiv

1AAa 1

' A Y Y} o & s
4, 1/?1!’JENTHLLﬂZﬁﬂWUﬂ@ﬂﬂﬁﬂ@]ﬂulﬂﬁgﬂ’Jﬂ Wﬁ@ﬂJWiﬂULaﬂJIﬂiﬁWﬂ I‘V]iffﬂi L!ﬁgulﬂi‘]%lﬂlﬁl

U

ad a .
DANNIDUNT (e-mail)

1 { ] a a o 4 a @
WH’JEN'IHLLEI%‘?]E]Q: ﬂ1ﬂ’3"1ﬂ§ﬁ%’n‘ﬂt’ﬂ AUSUNNIATAT JWIAINTUNHIINYAY

DUUNTEIW & 1ANUIU NN, 1330

o Ingsmy 0-22564172, 0-867337990
o3 Insans 0-22525952
g yadaayada@gmail.com
5. Useiamsany
NI USyan a1 ?meﬁ’ﬂﬁwﬁﬂu

4 a [ a v A a J
IWIAINTUNHNIINYIAY INYIATATUUNG NAUANTITUNNY 2549




87

A1MINMINTANNF UYWAY UANAINIINAMIANE) T2YAIUIHINS

T cell Immunology

9
[ Y

P { Y a a o
“]Ji%ﬁ“ﬂﬂﬁmﬁlﬁﬂ’)ﬂlﬂﬂﬂ“ﬂﬂﬁ“lJi'H1i\Tl‘Ll’Ji]‘c’J‘VNﬂWEJGLL!LLEIgﬂWEJu@ﬂ’]JizLWﬁIﬂﬂi%uﬁ'ﬂ1uﬂ1‘w

[ @ a o

o av 1 g o a ao 1 1
“lumﬁvnmﬁa%mnﬂuﬁmmﬂmmwmma i ﬁ?ﬁﬁWIﬂﬁﬂﬂWﬁ?%ﬂ w’%aﬁmma Tunaag

U U

Hola UM IINY

9 o aw 4 av
7.1 ADIUIYNTTUNUNTIUINY : %allwuq']u’]ﬂﬂ

% 9 a v zﬂ' a v
72 WM 1ATINIGIVY : ¥8 1ATINITIVY

(%

Aw A o 3 9 A a AA A k4 1 [ ]
7.3 NN UATAD : FONAIUIVY UNWUNW MISIWeLng UAagUUadNy (3w 1

1399): SZYRIIZHAINA. 2000

[ A

o 9 awv J o Aaw 1 Y o
M FOUBLAUDNITIVY LUENNY Lla&ﬁﬂ’luﬂ’lWiuﬂ’liﬂTﬁ]EJ’J'II‘I@WH

[

74 UM

a o ' 9 Y '
ﬂ133%8@ﬂ3\1l!ﬂ?ﬂ33ﬂ1m3ﬂﬂﬁ%t“ﬂﬂ;@



	ปกภาษาไทย
	กิตติกรรมประกาศ
	บทคัดย่อภาษาอังกฤษ
	สารบัญ
	1. บทนำ
	2. การทบทวนวรรณกรรม
	3. ระเบียบวิธีวิจัย
	4. ผลการวิจัย
	5. อภิปรายและวิจารณ์ผล
	6. สรุปผลวิจัยและข้อเสนอแนะ
	7. บรรณานุกรม
	ประวัติคณะผู้วิจัย

