CHAPTER V
RESULTS

Part I Characteristic of individual healthy donors and HIV infected patients
In this study, 12 healthy donors and 10 HIV infected p atients w ere e nrolled.
Their characteristics were summarised in table 1. Control group was composed of 9

;om 22 to 45 years with the mean of 27 years

is # nale and 2 male at age between 20 to 38
CD4" co&‘pg from 287 to 1,105 cells/mm”® with

years with the mean of 2@’
H S R@om 1,262 to 92,044 copies/ml

female and 3 male whose age rangi

(Table 3). The patient group

the median of 465 celis/mm. -ar 7
with the median of 9,7

PartII Study of EBV gsér .

Both indivi ted patients were screened for the
presence of EBV Ig CA) before enrolling into the
study. According to anti-VCA IgG was considered
positive when it reached 0@1 , the control group was divided into 2
subgroups based on their mWAaMSEatus, 10 persons with EBV positive
anti-VCA IgG a it dy and 2 persons wi anti-VCA IgG antibody. For
HIV-infected patients all of them were E f“ . The antibody titre of EBV-
seropositive healthy-donors was ranged from 25 to 6‘(?15 AU/ml with the mean of 285

AU/ml Whllﬁ EBV ﬁrme ative donor§Had anti-VCA IgG with titre of less than 20

AU/ml (14 M@ eEJ m n:weEJ ZJ m AU/ml (Table 3). A anti-

VCA antlbody titre in HIV-patienits was ranged from 219 togl313 AU/ml with the

e 6 R A T -k oran g

VCA I%G titre in HIV patients than that of EBV-seropositive healthy donor (P<0.05).

Part III Development of EBV-DNA estimation technique by real-time PCR
1. Standard EBV DNA

Three types of standard EBV-DNA were prepared. They were B95-8 EBV
DNA, Namalwa EBV-DNA and plasmid containing EBNA-1 DNA. B95-8 EBV-DNA
was extracted from B95-8 cells and amplified by real-time PCR (Figure 10). The
melting temperature of the amplicon was approximately 68 °C (Figure 11) and the
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product length was 297 bp as revealed by gel electrophoresis (Figure 12). The similar
result was seen for Namalwa EBV-DNA amplification (data not shown).

For preparation of plasmid containing EBNA-1 DNA, the B95-8 EBV-DNA
was amplified by real-time PCR. The amplicon was proved by melting temperature at
68 °C and the size of the amplificated product (297 bp). The PCR product was then
purified resulting in a single clear band at 297-bp by electrophoresis (Figure 13). The
DNA concentration was 177.50 pg/ml with 1.977 of the 260:280 OD ratio. Thereafter
the DNA was cloned. The plasmi d ¢ 2ining EBNA-1 DNA revealed the melting

1520 was changed to cytosine (C)

when compared to E B95-8 reference strains (genbank

accession n0.VO1555 ndix III).

Y

g g
AUEINENINYINT
PRIAATUUMINYAE



49

Table 3 Characteristic and EBV serological responses of individual healthy donors and

HIV infected patients
ID Age Sex Anti-VCA CD4+ HIV RNA
(AU/ml) (cell/ml) (copies/ml)
Healthy donors
Cl 23 E 1315 + ND ND
c2 22 F |440 4 ND ND
C3 28 M |25 + ND ND
C4 32 F + ND ND
c3 23 ¥ + ND ND
Cé6 23 E_ + ND ND
o2 23 > + ND ND
C8 24 : ND ND
C9 25 ND ND
C10 24 ND ND
cir® 32 ND ND
c12* 45 ND ND
Mean + SD =

27+6
Patients
Pl 2 14,506
P2 20 3,864
P3 38 1,262
P4 29 7,072
P5 20 2,438
P6 25 32,749
P7 33 9,758
P8 33 92,044
P9 33 9,754
P10 2ﬂ u—l 12,009

Mean + §D = Median =
29+6 9,756

AW |

NOTE. ND: not done, F: female, M: male AU: arbltrary unit, +: EBV-seroposmve

* Significantly Difference at P<0.05

donor, -: EBV-seronegative donor

2 These EBV-seronegative donors had an anti-VCA IgG titre less than positive cut off
value (20 AU/ml).
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| «<— 297 bp

electrophores plicon si fter real-time PCR reaction.

Figure 12. The amplified V-DNA -1) was confirmed by gel
jor; : - Np CO

Lanel: 100 bp d lane3: EBNA-1 PCR product from

B95-8 EBVADNA.* * o —
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1,000 bp —»

1,000 bp
500 bp — e
. /A op— (Ll <297 bp
500 bp >~
300 bp - 2970p

i 6f amplified EBNAL, from B95-8 EBV-DNA used in
tid coxj}?ining EBNA-1 DNA before (A) and after
;laiel: 100, bp marker, lane2-5: EBNA-1 PCR product
of B95-8 EBV-DNA bgfore putification. B; lanel: 100 bp marker, lane2 and
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1380
1440 TTGCAGAAGG TTTAAGAGCT CTCCTGGCTA GGAGTCACGT AGAAAGGACT ACCGACGAAG 1499
1500 GAACTTGGGT CGCCGGTGCG TTCGTATATG GAGGTAGTAA GACCTCCCTT TACAACCTAA 1559
Lo SPREL
1560 GGCGAGGAAC TGCCCTTGCT ATTC GTCTTAC ACCATTGAGT ca'rca'ccoc'r 1618
1620 1679
Figure 14. NucleotidefSeguences of EBI product that inserted to plasmid.

The boxes 2
The others (

e were primer EB30 and EB 40.
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NC001345 CGGGGTCAGGGTGATGGAGGCAGGCGCAAAAAAGGAGGGTGGTTTGGAAA 1400
AJ507799 CGGGGTCAGGGTGATGGAGGCAGGCGCAAAAAAGGAGGGTGGTTTGGARAA 1400
V01555 CGGGGTCAGGGTGATGGAGGCAGGCGCAAAAAAGGAGGGTGGTTTGGAAA 1400
297 bp-PCR-product =-----=ccecec-c-cccc-ccccrcccnnann=- GAGGGTGGTTTGGAAA 16
dekdedededddehkhhhhk

NC001345 GCATCGTGGTCAAGGAGGTTCCAACCCGAAATTTGAGAACATTGCAGAAG 1450
AJ507799 GCATCGTGGTCAAGGAGGTTCCAACCCGAAATTTGAGAACATTGCAGAAG 1450
V01555 GCATCGTGGTCAAGGAGGTTCCAACCCGAAATTTGAGAACATTGCAGAAG 1450

297 bp-PCR-product GCATCGTGGTCAAGGAGGTTCCAACCCGAAATTTGAGAACATTGCAGAAG 66
Jedkkhkkkkhkhdkhhh ko hh ko ko hk ko kkdhhhhhhddhk

NC001345 GTTTAAGAGCTCTCCTGGCTAGGAGTCACGTAGAAAGGACTACCGACGAA 1500
AJ507799 GTTTAAGAGCT 'AGGAGTCACGTAGAAAGGACTACCGACGAA 1500
V01555 GTTTAAG GAGTCACGTAGAAAGGACTACCGACGAA 1500
297 bp-PCR-product GTTT. AGCT GTCACGTAGAAAGGACTACCGACGAA 116
****‘iih‘ * dkkkkhkhhkhhkdkkhkhkhkhkhdh

e
NC001345 ‘ 2 gyeleTey. PCGIATATGGAGGTAGTAAGACCTCCCT 1550
AJ507799 CARG - \ 1550
V01555 e 1550
297 bp-PCR-product fCEGh 4CETTCETATATGGAGGTAGTAAGACCTCCCT 166
. % % : i khkhkhkhkhkhkhkhkhhkhkhhhhdhhd
NC001345 1600
AJ507799 1600
V01555 1600

297 bp-PCR-product 216

NC001345 ATTGACTCGTCT JAATGGCCCCTGGACCCGGCCCACAA 1650
AJ507799 r ITC TGGAATGGCCCCTGGACCCGGCCCACAA 1650
V01555 CATTGAGTCATCTCCE GAATGGCCCCTGGACCCGGCCCACAA 1650
297 bp-PCR-product:l AGTCGT CCTTTC *CCTGGACCCGGCCCACAA 266

% % % % % % % % % % % % % %k ~ e e e de e g g e N de e Je Je de Je Je Je de e g g ke de ke ke ke

NC001345 D GCTAA GTCTEiTATTTCATGGTCTTTTTACA 1700
AJ507799 CCTGGCCCGCTAAGGGAGTCCATTGTCTETTATTTCATGGTCTTTTTACA 1700
V01555 GGCCCGCTAAGGGAGTCCATTGTCTGTTATTTCATGGTCTTTTTACA 1700

7 b"‘”"""ﬁiﬁ 7 W | _ W?}?ﬁ.‘]tj """""""" -
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Figure 15. Se juence alignment of 297 b fragriient of EBNA-#.gene amplified from
A SRS B A o e

! B95-8 strain (line 1 to 3), Genbank accession no. NC001345, AJ507799 and
V01555, respectively by ClustalW (http://www.ebi.ac.uk). The box

indicated nucleotide mutation position (T 1520 C).
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2. Real-time PCR
2.1. Specificity of the assay
To analyse specificity of the assay, other herpesviruses DNA such as
CMYV, HSV-1 and HSV-2 was amplified and quantitated in parallel with
B95-8 EBV-DNA by real-time PCR. The DNA extracted from PBMC of
EBV seronegative healthy donor was also performed in the same run as
negative control. No cross-amplification was demonstrated either in DNA

from other herpesviruses or DNA from the EBV-seronegative donor (Figure
16 and 17). \X\ ,//
2.2. Standardisation of ﬂ'&r /

Namalwa EBV-DNA: ngl » _to 14 copies was carried out and

a serial 10-fold dilution of

quantified by vealed that as few as 14 copies
of Namalwa ceted by this real-time PCR-based
assay (Figire ‘Ampligons were confirmed by melting curve analysis

then generated with linear

EBNA-1 was calcu}aﬁ: ainst the standardisation curve. After that the

P " N
plasmid g}lntalmng EBV-DNA !Lﬂ‘gf blishing the standard curve
for er/al __ysxs throughout e concentration of recombinant

plasmid w,g further proved by parallel ra of Namalwa EBV-DNA at
concentrationf 0£:2.8x10* co piesy.as unknown sample, with the same run of

o W DI AT IR i s 10110

copiys. After automatieally calcul%ed by nght(wler software, the
q R ROFIBS A D v

at concentration of 2.77 x10* copies.

2.3. Sensitivity of the assay

To evaluate the s ensitivity o f the assay, serial 1 0-fold dilutions o f
EBV recombinant plasmid ranging from 10® to 10 copies were performed
(Figure 21). The reaction was confirmed by melting temperature of 68°C as
similar to other standard EBV DNA. As few as 10 copies of EBV-DNA
could be detected by the assay. Due to amplification curve in Figure 21, the

crossing point of each cycle at which fluorescence line entered the log-
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linear phase and distinguished from background were plotted against log
concentration to construct standard curve used for quantitation of the
sample. The standard curve was established under -1.00 and 0.0347 of
linear regression value and error, respectively (Figure 22).
2.4. Reproducibility and precision of the assay
The estimation of intra- and inter-assay variabilities were carried out
in 2 independent experiments by amplifying EBNA-1 recombinant plasmid

at concentration 10%, 10* 2 ? copies in duplicate (Figure 23). The results

AULINENINYINS
RN INANINYIAY
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Table4. Intra- and Inter-assay variability

Intra-Assay Inter-Assay
Dilution Range Logio Range Logio
(copy number) difference difference

1,000,000 - 929,000

1,000,000 1,229,000 0.09 1,229,000
1,000,000 - 1,000,000 0.12

1,003,000 0.00 1,003,000

mean 0.05 1,229,000

, 9,830

10,000 10,310 -11,6 10,310
N 11,600 0.11

10,000

mean™™ 12,790

/ 5
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Part IV Quantitation of EBV-DNA in clinical specimens

To quantify EBV DNA in PBMC of 10 healthy EBV-infected, 2 healthy EBV
uninfected and 10 immunocompromised donors. The real-time PCR assay was
performed. EBV load of each sample was calculated based on the crossing point of the
standard and sample curves. The median of EBV load in EBV seropositive healthy
adults was <10 copies per pg DNA (ranged from <10 to 54 copies/ug DNA) whereas
the median of EBV DNA in immunocompromised patients was 38 copies per pg DNA
(ranged from <10 to 3,785 copies
EBV load less than 10 copies

. Both seronegative healthy donors had

)
V DNA in HIV-infected patients was

g

significantly higher than sitive donors (p<0.05). Results

were summarised in T

Part V Study of E
1. Propagation and ti

recombinant Vaf)cinia-;@&gﬁj? helc

vaccinia used 110 this-study-was ranged-from -

AUEINENINYINT
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TableS. Epstein-Barr virus copy number of peripheral blood mononuclear cell DNA in

healthy donors and immunocompromised patients

* EBV seronegative healthy donors were not induced uﬁhe statistic calculation.

ﬂ‘UEJ’J'VIEWﬁWEﬂﬂ‘i

ID EBV DNA I D EBV DNA
. ! (copies /pg
(copies /ug DNA) DS

i?c};ositive HIV infected

healthy donors patients
C1 =
C2 i
3 16
C4 o
e <10
€6 853
c7 909
- 3,785
0 24
C10 g

EBV

| seronegative

healthy donors
€11
C12 -,

Median '!V—— < L} B— ,,:'J 38
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Figure 24. TK'143 cell line (A) and cytopathieseffect caused by vaccinia virus (B)
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Table 6. The concentration of wild type and eight recombinant vaccinia viruses

expressing EBV genes used in the study

Vaccinia expressing Titre
EBYV gene (pfu/ml)
1. LMP-1 2.0x10°
2. LMP-2A 0.4x 10°
3. EBNA-3A (E3a) 1.1x 10°
4. EBNA-3B (E3b) 1.1x 10°
) A-3C (E3c . 4
— —_— — g

ﬂ'lJEl’JVIEWIﬁWEl’]ﬂ‘i
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2. Analysis of EBV-specific T cell responses by IFN-y producing ELISpOt assay
We decided to use recombinant vaccinia expressing EBV antigens-
based ELISpot to enumerate EBV-specific T cells. However, the protocol for
vaccinia-based ELISpot assay was not been established to quantify EBV-specific T
cells. We therefore needed to optimise the condition for the assay.
2.1. Optimisation of ELISpot assay

In order to achieve optimum condition for the ELISpot assay,

optimisation of PBMC concentration, Interleukin supplementation and

infection dose of rec “‘l’#/\m has required. Details of optimisation

were dlscussed

PBMC at concentration 2.5x10°

revealed the higher spots number in

wever, the more background was

cytokines wge needed to obtain optimal
condition ef the ELIS ‘ﬁ dssay, the assa ﬁvas performed by culturing

RENLEATAEA IR AY

pplemented by interleukins in 3.conditions i) Ik-2 at concentration of

A RN AL SIREFGES 25 rom @

ELISpot) iii) Both IL-2 and II-7 ELISpot at the previously-indicated
concentration (IL2/IL7-ELISpot). The control contained only PBMC,

5 and 10. The assay was

recombinant vaccinia and R10(10% fetal bovine serum in RPMI). The
magnitude of EBV-specific T cell responses in the control ranged from
330 to 466 with the mean of 419 SFU/10° PBMC, whereas the
responses IL2-ELISpot ranged from 554 to 616 with the mean of 584
SFU/10° PBMC. For IL7-ELISpot, the responses ranged from 482 to
564 with the mean of 524 SFU/10° PBMC. Surprisingly, the magnitude
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of responses in IL2/IL7-ELISpot ranged from 166 to 208 with the mean
of 189 SFU/10° PBMC. Since IL2-ELISpot gave higher number of spot-
forming unit when compared with conventional assay (control)
(P<0.05), IL7-ELISpot and IL2/IL7-ELISpot (Table 7), IL2-ELISpot
was selected to supplement in ELISpot assay to run throughout this
study.

2.1.3. Infection dose of recombinant vaccinia

In order to establish the optimal dose of recombinant vaccinia,
ELISpot was perform Ituring 2x10° PBMC with wt-, E3a-,
E3b- and E3¢ Y & 6 in R10 supplemented with IL-2
fon 50 Ui,e magnitude of EBV-specific T cell

f/. raccinia at MOI of 2 ranged from 23 to 69

with thesean of 10° PBMC, where as the responses in assay

W\

C [/Fe S \ g vaccinia at MOI of 6, the
ﬁwt w\

MO \~ ged from 54 to 82 with the mean of

the mean of 53 SFU/10° PBMC.
The re the jyaccimia at MOI of 4 gave the highest
responses, albeit niet statist significant (Table 8 and Figure 27).
ition for quantitation of EBV-specific T
10> PBMC was stimulated with
i ‘ presence of 50 U/ml of
28

AUEINENINYINT
RINNTUUNININY



Table 7. ELISpot assay optimisation

L

*R10 suppleme

e
** Number of spot mediatéd-by Wi-v;

*** Significant-at P<0.

ﬁ;l_:__“___;_'fl 1

®R10 supplemen(&d wit

i "lr"ll"d".-"

S0 ==

Type of vaccinia and |  EBV-specific CD8'T cell responses (SFU/10° PBMC) in
infection dose reaction containing
R10 IL-2* IL-7° IL-2* & IL-7°
WT-vac at MOI of 2 76 o] 110 62
E3a-vac at MOI of 2* 330 554 528 192
WT-vac at MOI of 5 62 80 64 56
[E3a-vac at MOI of 5* 4 ” 564 166
'WT-vac at MOI of 10 78 38
E3a-vac at MOI of 10* 616" 482 208
Mean** 584 524 189
’hu :

75

ac..wild type vaccinia, E3a-vac:

atio

vas not included in statistic calculation.

3101150 U/ml

présented after subtraction with wild

f 25 ng/ml
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Table 8. ELISpot assay of infectious dose of vaccinia optimisation

EBV-specific CD8" T cell responses (SFU/10° PBMC)*
Infection dose of
) WT-vac** | E3a-vac E3b-vac E3c-vac | Mean+SD
vaccinia (MOI)
2 55 69 23 32 41+21
4 62 82 62 54 66+12
6 40 39 53422

: wild type vaccinia, E3a-vac:
3b-vac: recombinant vaccinia
1ia expressing EBNA-3c gene

sented after subtraction with wild

\\\\\ cluded in statistic calculation.
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2.2. Enumeration of EBV-specific CD8™T cell responses

To study EBV-specific CD8" T cell responses, we enrolled 2 EBV-
seronegative, 10 EBV seropositive and 10 HIV-infected donors into the
experiment. The T cell responses were analysed by vaccinia-based ELISpot
assay performing as previously described. The EBV-specific CD8" T cell
responses were defined as positive if the number of spot was higher than 20
spot/well and 2.5 times more than negative control. The responses of EBV-
specific CD8" T cell in thi
responses and cumulati e 1”“

response from e in. The cumulative responses were

dy was divided into two typed, individual

e individual response was a level of

0 control and 10 HIV-infected
cell responses to at least one
ly 5 of 8 proteins (63%) were
Spositive and HIV-infected donors (20

y recognised EBV protein was EBNA 3
] ........... esponse to. In fact, EBNA-3b
ant protein in this study. As

many as 50% donors 10 of 20) recognised this protein with magnitude

1L i} ﬁﬁ S BELTH, e o o
ﬁkﬁ s were summed up (the
cumulatlve responsé to E3b), wesfound the cumulative of E3b from all

o VA el ol s B A Bt Gl b e ot 246

311 SFU/10° PBMC (Table 10 and 11).
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2.2.2. EBV-specific CD8'T cell responses in EBV-soropositive healthy
donors

All of EBV-seropositive donors (C1-C10) had detectable EBV-

specific T cell responses which varied amongst individuals (Table 10

and Figure 28). The cumulative EBV-specific CD8* T cell responses

individual ranged from 96 to 426 with the mean of 228 + 115 SFU/10°

PBMC. The EBV-seropositive donors had a EBV-specific CD8"* T cell

luding E3a, E3b, E3c, LP and BHRF-I1.

Indeed most o l\a i‘} aad, the response against only one EBV

responses to 5 proteins i

protein (Tz 10). The broddest LT eell response was demonstrated in
dpnor C6_whowrecog ER otems comprising of E3a, E3b
and E3c_ywifl ag of 94, 117 and 114 SFU/10°
PBMC, seSpeetivelyi Eve '\ 6 gave the broadest responses
but the ses belonged to C1 who had

cumuliativg

Y]

ﬂUEJ’JVIEJW‘WEJ’lﬂ‘i
awwmmm UA1AINYA Y



Table 9. EBV-specific CD8" T cell responses in EBV-seronegative donors

81

' : Total
- | LMP- | LMP- | BHRF | T
VV/donors | 24 1 E3a | E3b E3C E-1 LP r do:or
£ 4 0 8 0 0 0 0 20 -
c12 2 2 0 0 10 0 10 0 -
Total r-VV - - = = 4 - & - R

NOTE: The number of spot in each condition was presénted after subtraction with wild

type vaccinia control.

in both EBV-s
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Figure 28. EBV-specific CD8+ T cell res‘ponses in HIV infected (Pl-PlO) EBV seropositive

R ST N Sy T

spot in each condition was presented after subtraction with wild type vaccinia

control.
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2.2.3. EBV-specific CD8'T cell responses in HIV-infected donors
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2.2.3. EBV-specific CD8T cell responses in HIV-infected donors
On the other hand only 5 of 10 (50%) HIV-infected patients (P2,
P6, P7, P8 and P10) had detectable EBV-specifric T cell responses
(Table 11 and Figure 28). Their cumulative T cell responses ranged
from 198 to 1,092 with the mean of 194 + 335 SFU/10° PBMC. The
HIV-infected patients had EBV-specific CD8" T cell responses to only 3
proteins including E3a, E3b and E3c. However, the highest T cell
,092 SFU/106 PBMC) was observed in one
: iBV proteins recognised per donor was
,ﬁonsive persons (80%) recognised =
only one EBV.protei cse i nr d 4 donors who rec‘i;gnised E3b
(P6 and Pi0) : The broadest EBV-specific response
in this _stlid a8 ffrem P2 who recognised E3a and E3b with a
ises of 12( 78S U/10° PBMC, respectively. On

response in this stud
\

patient (P10). The \|

ranged from one

magnitudé ofire
the other hand, the:highes; /-specific Tesponses was from the patient
P10 whose ghefmagnitude tesponsesito E3b was 1,092 SFU/10° PBMC.

% Fidi E i ’
There we patients (P1,P8, P4, B5'and P9) who did not recognise any
EBV proteifis. {j&as -«

"'.n-".-l“'i‘#:l-"

/

ey

ﬂﬁﬂ?ﬂﬂﬂﬁﬂﬂ"lﬂ‘i
QW’WENT]‘?EIJ UAIINYAY
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2.2.4. Immunodominance of EBV protein in EBV-seropositive healthy donors
The EBV-specific CD8" T cell response to EBV protein was

analysed. We found that five of eight EBV proteins (63%) were
recognised by EBV-seropositive healthy donors (Table 10 and Figure

29). The two most frequently recognised were E3b (80%) and E3a
(50%). Whilst the magnitude responses of E3b ranged from 76 to 334

with the mean of 99+100 SFU/10° PBMC, the responses of E3a ranged

from 92 to 292 with ean of 88+104 SFU/10°PBMC. In fact, the

mean of respon % 3by a were 414+89 and 164+86 SFU/10°
PBMC, re@ 7' fresponses from responsive d onors

3 Mere were 3 protelns which were

225, ifance,of EBV tein i HIV-infected donors

ﬁ: 0% for E3a (1 donor). The

magnitude responses o and E3c rﬂged from 78 to 1,092 and 104

Fi 206 Swith the mean 6f/147+345 and 35+75 SFU/10° PBMC,
T

shebliiy] flcomibeing B bosdfb sesponses, the mean of

agmtude responseg’of E3b and E3¢ was 491+532 and 173+47 SFU/ 10°
QY TR b 8- o
were 1,474 SFU/10° PBMC whereas the responses of E3a and E3c were
346 and 120 SFU/10° PBMC, respectively. The EBV proteins responses
of which could not be detected in the HIV-infected donor were LMP-2a,
LMP-1, E-1and BHRF-1.
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Figure 30. THe cumulative EBV:specific CD8+ T cell responses in HIV infected
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2.3. Correlation between EBV-specific CD8+ T cell responses and EBV DNA load.
In this study we need to know whether EBV-specific CD8" T cell
responses might play a role in the control of EBV infection. We tried to
establish the correlation between EBV-specific CD8" T cell responses obtained
from ELISpot and EBV DNA load in PBMC. The correlation was tried to
generated between either cumulative T cell responses or the individual
responses from EBV immnunodominant proteins (E3a, E3b and E3c) and EBV-
DNA load in both EBV-seropesiti
Whilst there wé D !’
EBV-specific CD8
and 32), the n
and 33)

ve and HIV-infected group.
ad of correlation between EBV-DNA and

healthy control donors (Figure 31
d.in HIV-infected patients (Figure 31

X
]

AULINENTNEINS
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2.4. CD8+ cells depletion experiment
Since TFN-y could be released from CD4" or CD8" lymphocytes or NK
cells, we need to prove whether the responses detected in this experiment were
mediated through CD8" T cell by performing CD8" depletion experiments
using anti-CD8" immunomagnetic bead. We selected 2 EBV-seropositive (C5
and C9) and 3 HIV-infected donors (P6, P8 and P10) who had T cell responses

against recombinant vaccini ~ssing EBV gene by previous ELISpot assay.

After the CD8"depleti we found vels of responses were significantly

reduced. The results-revealed mor of spot were abrogated by CD8+
: , >

depletion, suggesti f nses invthe ELISpot assay were mediated b
, ¥

U

AULINENINEINT
RINNIUANINGINY
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Table 12. The EBV-specific T cell responses after depletion of CD8" T cells by

immunomagnetic beads of EBV-seropositive donors (C5 and C9) and HIV-
infected donors (P6, P8 and P10).

Magnitude of EBV-specific T cell responses (SFU/10° PBMC)*

Vaccinia

expressing C5 c9 P6 P8 P10
EBV \

) |
genes  pre  Post %R | Pre . Post %R | Pte"Poste %R | Pre Post %R | Pre  Post %R
/donors ° ‘""::-‘ - ; . °

E3a 210 0 100
E3b - S
E3c - -

- - - 11092 2 100

\\\ 140 10 93 -’ - -

_wz r\\\
depl r CD8" cell depletion, %R: Percent

"‘\.\

ed after subtraction with wild type

NOTE. Pre: Before

reduction
* The number of spot in g

vaccinia control. Res han 20 spots/well and 2.5 time more than

negative controls were considered poSHIVE | srinted in bold)
. -!.“-fy 2

7

!B
ﬂ‘lJEJ’J‘VlEJﬂﬁWEJ’]ﬂi
QW’W&Nﬂ‘iﬂJ UAIINYAY
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3. Establishment of EBV-transformed B- Lymphoblastoid cell line (BLCL)

We were able to establish 20 BLCL lines from all EBV-seropositive
donors enrolled into this study (Figure 34). The timing required for establishing
BLCL of EBV-seropositive healthy donors was between 4 to 6 weeks while
establishing time of HIV-infected BLCL (HIV-BLCL) was approximately 3 to 4
weeks.

4. Establishment of EBV specific cytotoxic T lymphocyte lines

PBMC from all doners,,including of 10 EBV-seropositive healthy
donors and 10 immuno (‘u

ents were collected and used in

e 35%

jish E V-Cﬁ E all HIV-infected donors. When
e .t&]\\wetry, the results revealed that
ofts-were mainly

establishment of EBV-

We were able to

osed of CD8" T cells ranging
é;tmes also consisted of minority
W o 1 with the mes of 3%)
ingly, one CTL line from the
6 of CD4" T cells and 48% of

of 61%, CD4" T ith the mean of 15%, NK' cells
ranging cells ranging from 0 to 5 with
the meanﬁ ﬁmﬁgaﬁmﬁln rs C6 had CD4" T cell
populatlon up to 99.5 % without NK* and CD8’ T cells (Table 13).

5. ot EEY S bk B) cforis ey

The EBV-specific killing functions of all CTL lines were analysed by
chromium release assay. Each CTL line was co-cultured with radioactive
chromium-labelled autologous BLCL at E:T ratio of 50:1, 25:1, 12.5:1 and 6.25:1
(Table 14).

All the cytotoxic lymphocyte lines showed cytotoxic activity with a specific
lysis ranging from 11 to 100%. Spontaneous lysis was less than 25% in all
experiments. The highest CTL responses in this study was from patient P6 who
revealed the specific lysis of 100% at E:T ratio of 50:1 (Figure 36). On the average,
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the EBV-CTL lines had specific lysis of 53% lysis at an E:T ratio of 50:1, 49%
lysis at 25:1, 43% lysis at 12.5:1 and 37% at 6.25:1, respectively.

Indeed, the cytotoxic lymphocyte lines of HIV-infected patient showed very
high cytotoxic activity with specific lysis ranging from 36 to 100% at E:T ratio of
50:1 (Table 14) with a mean of EBV-specific killing of 62, 59, 52 and 49% at E:T
ratio of 50:1, 25:1, 12.5:1 and 6.25:1, respectively (Figure 36 and 37). The majority
of these CTL lines (80%) were able to recognised E BV-infected c ells with high
EBV-specific cytotoxic activity (5

On the other hand
lysis ranging from 11 to ~ V-spemﬁc killing of 40, 34, 28 and
23% at E:T ratio of SOFT;"255 44

o.of specific lysis ) at E:T ratio of 50:1.

healthy donor revealed the specific
respectlvely (Figure 36 and 37). "

Unlike what was obsgi /' Vi *\R\ lients, there were only 2 CTL lines
(23%) from EBV-se / sp ‘ 1g more than 50% (70 and 68%).

Interestingly, the hig . was observed in CTL of donor
C6 who obtain gréate a\\

Y]

2
ﬂ‘IJEJ’J‘VIEJV]ﬁWEﬂﬂ‘E

’Qﬁﬁaﬂﬂ‘im URIAINYAY
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Table 13.  Summary results in establishment of BLCL, EBV-CTL and Cr-release
assay of each donor.
Donors Establishment of Flow cytometry
BLCL EBV- Cr- CD4 | CD8 | NK' | CD19"
CTL release i 5
C1 DONE DONE DONE 9 13 1 0
c2 DONE UE ND ND | ND | ND | ND
C3 DONE DONE DONE 5 85 0 0
C4 DONE ND ND | ND | ND | ND
C5 DONE ND ND | ND | ND | ND
Cé DONE ¢ 99 1 0 . 0
C7 DO NB 10 88 0 0
C8 D E 11 48 6 =
& D WS . 7 82 1 0
C10 DO1 49 51 1 1
P1 ON 1 78 0 0
P2 D _ 3 48 0 0
P3 DO DON | ND | ND | ND | ND
P4 D L LQINE) il 4 1 82 0 0
P5 DO DONE! DO 1 77 0 0
P6 DO //ZDONE 2 1 79 | 0 0
P7 DONE | “BONE "DONE | 11 | 88 | 0 0 -
P8 'DONE |[" DONE | D £5 | 70 | 1 0
P9 ' ' ’ 80 | 0 0
P10 . [ 2 86 0 0
Ti
Cn: EBV seropositive hfaﬂ;y donors, P,: ifhtnunocom romlsed patients, UE: unable to

establish, at 1

!

Y %?élxﬁi

WINET

’Qi’ﬁaﬂﬂ‘im URNINYIAY



Table 14. Percentage of specific killing at E:T ratio of 50:1, 25:1, 12.5:1 and 6.25:1

Donor % specific lysis at E:T ratio of
50:1 25:1 12.5:1 6251

el 31 24 18 15
C3 16 9 8 7

C6 70 57 45 39
] 42 38 | 28
C8 11 8 6 5

C9 : - 60 46

Mean + SD 28 +22 23+17

Pl 61 . 33
P2 38 ~ 36
B 32 30
P4 60 56
P5 45 38
P6 86 70
P7 53 45
P8 39 31
P9 50 43
P10 58 52

Mean = SD

52+16 46+ 13

ﬂ‘UEJ’J‘VIEJﬂﬁWEJ']ﬂ‘E
Q‘W']ﬁNﬂ‘iﬂJ UA1AINYAY
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Figure 36. % specific killing at E:T ratio of 50:1, 25:1, 12.5:1 and 6.25:1 of both EBV-

seropositive donors and immunocompromised patients
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Figure 37. The CTL assay showh we ﬁerfomed co—cuMEI the CTL with

Q ﬁ}aﬁ)ﬂbﬁmu tf(]ia o of 50:1, 25:1,

12.5:1, and 6.25:1. (A) The mean CTL responses of HIV-infected patients.

(B) The mean CTL responses of EBV-seronegative donors.
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