unumves Epstein-Barr Virus (EBV)-Specific Cytotoxic T Lymphocytes aemsnaugunis

faido EBV Tugfihugifufuunnsos

AULINENINYINS
ARIAATAUNNINGIAY

’mmﬁwufﬁlﬂuﬁaunﬁwmmﬁnmmwﬁ’nqnsﬂ?q;ﬂp’mmmmsw1ﬁmm°n
MINAFPINEMINSUNNE (Enau1iv)
Tudininnde pnasnssimiinedo
Umsinun 2547
ISBN 974-53-1248-7

a a Q‘ -~ o
AVANTVBIPWIONNT afum'm 81y



THE PROTECTIVE ROLE OF EPSTEIN-BARR VIRUS (EBV)-SPECIFIC
CYTOTOXIC T LYMPHOCYTES IN IMMUNOCOMPROMISED HOSTS
WITH EBV INFECTION

A

_LTRIA T

I L
AT \
- " y
7’_ ’

7

LI i¥

ﬂUEl’JVIEWIiWEI’]ﬂ‘ﬁ
’Q‘maﬂﬂ‘immﬂﬂﬂﬁl’]ﬂﬂ

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science in Medical Microbiology (Inter-Department)
Graduate School

Chulalongkorn University
Academic Year 2004

ISBN 974-53-1248-7



This Thesis The Protective Role of Epstein-Barr Virus (EBV)-Specific
Cytotoxic T Lymphocytes in Immunocompromised Hosts with

EBV Infection
By Miss Pathcha Incomserb
Field of Study Medical Microbiology
Thesis Advisor Pokrath Hansasuta, M.D., D. Phil. (Oxon)
Thesis Co-Advisor Associate Professor Parvapan Bhattarakosol, Ph.D.

Thesis Co-Advisor  Assistant Profess r Kulwichit, M.D.

—

L —
Accepted by the Gr: , Ghulalongkern University in Partial Fulfillment

of the Requirements for t

(Assoc1a .

ff ”iﬁ”ﬁ‘n g
] mzm WU TNAAS

(Assomate Professor Parvapan Bhattarakosol, Ph.D.)

.................................................. Thesis Co-advisor
(Assistant Professor Wanla Kulwichit, M.D.)

.................................................

(Associate Professor Wasun Chantratita, Ph.D.)



Wy duMdy: unumves Epstein-Barr Virus (EBV)-Specific Cytotoxic T Lymphocytes Aonsaaugy

msaae EBV Tudihuglifuiuunnses (The Protective Role of Epstein-Barr Virus (EBV)-Specific

Cytotoxic T Lymphocytes in Immunocompromised Hosts with EBV Infection) 81913 dnusnm: 010138

um. as. Unsy aage, 019155A1Tnu3: 5o a3, AUt AnsTnsta uaz wa. un. Sudi nadde; 139 nih.
ISBN 974-53-1248-7

Epstein-Barr virus (EBV)-specific cytotoxic T lymphocytes (CTL) ﬁuwmwﬁﬁm’lumsmuqums

a

J aar ol ° Ao ' g a J L4
Ani¥e EBV ‘lumnwﬁﬁqmmsﬁnmmmauauawm CTL fifwwzdeise EBV luaudnduas ludiheead

v
fAa¥e EBV wasdnuanuduiuiszr e 13ABUAUBINNYNAUAUYDI EBV-specific CDS’

T cell sio TUsAuveslasa 82633 vaccinia-bas P - Emnuﬁﬁny1m1m~ﬂu"hl'lﬂ°lummm
' v

C

i 4 " aad
I-time PCR UUN LAZWUIITN

o/ J dyd n’: Fa o “. 5 9 ] o o
wwuwumuummm"h (sensitivity) ¢ § 7 ity) “LLal nAeaulud Tasaunsnnsania

wmﬂunquﬂuﬂﬂmnmsﬂauﬁumma EBV.p o s :
_ LA
ml'wuuumiaﬂawmmm UBIUDY T'éer o El!’vﬁ

ST, . — —— — : mimm‘uﬂ EBV "lurgmm‘m HIV
Lmatm"lsnmumiaqﬂmna"l(gag i fontstlesiu unzaaunumsinide EBV
oz i Idaundiesiinisdn mumn“luﬂs ‘mnann‘lﬂmmm

ﬂUEJ’WlEJ‘i‘]‘ﬁWEJ’]ﬂ‘ﬁ
ama\mmum’mmaﬂ

NN, aMavINaFINeMIMsng . awie¥edida........ NTL..... %\ ..................
MV, PIVINGcs mﬂﬁmemmmnf 137 B
UnsfAnu.........oocoo. o awfletenmsdiSaudan

A A ¢al J
mﬂuwammsemﬂ?nmim



#i# 4489091320: MAJOR MEDICAL MICROBIOLOGY
KEYWORD: EPTEIN-BARR VIRUS/ CYTOTOXIC T LYMPHOCYTE/ IMMUNOCOMPROMISED
HOST/ REAL-TIME PCR/ HIV.

PATHCHA INCOMSERB: THESIS TITLE: THE PROTECTIVE ROLE OF EPSTEIN-BARR VIRUS
(EBV)-SPECIFIC CYTOTOXIC T LYMPHOCYTES IN IMMUNOCOMPROMISED HOSTS WITH
EBV INFECTION. THESIS ADVISOR: POKRATH HANSASUTA, M.D., D. Phil. (Oxon); THESIS CO-
ADVISOR: ASSOC. PROF. PARVAPAN BHATTARAKOSOL, Ph.D. and ASST. PROF. WANLA
KULWICHIT, MD. 139 pp. ISBN 974-53-1248-7

hocytes (CTL) play protective role in the
pathogenesis of EBV infection. In the presen Tt ‘ ; cific CTL responses in healthy donors and

: &t assay. Furthermore, the correlations
between EBV viral load and CD8" ‘ ~ ious EBV proteins were analysed. Moreover,

showed high sensitivity (as fe (no cross-amplification of other

Herpesviruses was demonstrated ay variations within a 0.5-log10-

This study clearly coufirmed the importance ¢ e e cell responses in controlling EBV
infection. However, the detailed study i : ay-be'needed to elucidate the correlate

of protective immunity to EBV i jfection.

ﬂUﬂ’J‘ﬂEJWﬁW&J’]ﬂ‘i
QW’]ﬂﬁﬂ‘iﬂJ UANAINYAY

Inter-Department...Medical..Microbiology
Field of study.........Medical..Microbiology
Academic year........2004

............................




Vi

ACKNOWLEDGEMENTS

I would like to express my deepest gratitude to my advisor, Dr. Pokrath
Hansasuta, Department of Microbiology, Faculty of Medicine, Chulalongkorn University
for his advices, indispensable help, encouraging guidance, initiating ideas and
construction criticisms to carry out my study successfully.

I am particularly grateful to my co-advisor, Associate Professor Dr. Parvapan
Bhattarakosol, Department of Microbiology, Faculty of Medicine, Chulalongkorn
University, and Assistant Professor &\/ la Kulwichit, Department of Medicine,

Faculty of Medicine, Chulalon _ : ﬂ their advices, kindness valuable
" 4  —

guidance, devotion and indis; _
{ \Eﬂm of my advisory committee,

My sincere gratitu : venl t
Associate Professor Dr. A ‘fepm Microbiolo_gy, Faculty of
: te Professor Dr. Wasun Chantratita,
4

Medicine, Chulalongko (
Départment of Pathology

constructive criticisms and pleteness and correction of this
thesis.

I am very grateful to ociate ) ; Rukrungtham, Department of
Medicine, Faculty of Medicine, %ﬁ:_fa}on niversity for his kindness valuable
guidance, and devotion. oY, R oS i

Science, Ministry of Pulﬁ Hea Iriﬁ Pattamadilok), Mrs. Sanit

Kumperasart as well as my cglleaques, for givinghe opportunity of my study.
=Y

I will fﬁﬁr?ﬂlﬁ %}ﬁlﬂ ?Wﬂﬂﬂl%’ltkun, the division of

Allergy and Clinical unology, Department of Medicine, Faculty of Medicine,

¢ b
I wonld like t mc on to, MiSs aa‘:"“[:ﬁ’aE‘Jgpornsri, Miss

Sasiporn Ruangdachsuwan, Mr. Jeerawat Nakkuntod, Miss suwimom Jantraarpornkul,
Miss Chutima Kittitanakul, Miss Piyamas Jinopas, Miss Thidatip Wongsuwat, Miss
Sirada k hawjarean, my friends, the staff of the Microbiology Department and kindness
donors for their help and friendship.

Finally, I am extremely grateful to my parents for their love, understanding,

patience, supporting and encouragement throughout my life.



CONTENTS

Page
THAT BETTBART . o . s vos sama vi1 sosmmupvesvs s smommens vaums s aiihd P Roses (s sRaZs o8 18 iv
HNGLIBH ABETRACT . .. i oo a1 sassnmsens s s pasmnse v s samvns eanmmss | 40000 081 54001 058 v
ACENOWLEDGEMBIUTS. « 1 s ssswsmsnss s s snvmimns v v e b 48 5oasin § | 0a-e 2 vi
EETITTBIITS,. v s mviin i # s 5§ e 150 SRR £ ¥ 5 Bamaivs ¥ ki AR 3 R YR AR vii
LIST OF TABLES. ....c.c.iismns ol RIS OO —. ix
LIST OF FIGURES............ SRl .. ... . i p
ABBREVIATIONS........ . ... . —— ... .......... |.' ......................... Xiii

CHAPTER |
I INTRODUCTION. " AN Sy oy S A S 1
II OBJECTIVE. | L Tl 3
11l PN NN e 4
ERA A N N e 4
....................................... 5
......................................... o
............................................. 24
EBVI N PONSE .. * ....................................... 30

\Z

IV MATERIAL ;‘h B e 33
Subje l s and sample collection........... e 33

i iy 1 RO
OV VR a1 M F —

Part] Characteristic of individual healthy donors and HIV infected patients...47
Part II Study of EBV serological FeSPONSe. ........couiviniiinniiiiieiieen 47



Viii

CHAPTER
Part Il Development of EBV-DNA estimation technique by real-time PCR.....47
Part IV Quantitation of EBV-DNA in clinical specimens. ........................... 68
Part V. Study of EBV-CTL responses......................... S R 1 68
VI DISCUSSION. ......couvttmminiaiistteiiinsseseeeeeetees s es e 103
REFERENCES........ovirimimrisisinsnmssssensmmmoneiinssns et e 107
LRI o ooyt nori oot 0 s | (R s 1ol 3 st s s S e s ¥ B 135
FEPRIINIR L s s ¢ womon 13 wamty r Ml - e o5 s mns vY s FERE & ........... 136
Appeidiz IL. ... e I A S T e [ (G 138

BIOGRAPHY . iiiine s nig IR v 9§ 6 BRI KRR A 5 i 141

AULINENTNYINS
PRIANTUAMINYAE



Table

10.

1l

12.

13,

14.

1X

LIST OF TABLES

Page
EBYV latency pattern and associated malignancies ....................ccccoeeeeenin..... 9
Laboratory testing of EBV..........ooiiiiiiiiiiii e 14
Characteristic and EBV serological responses of individual healthy donors and
HIV infected patient...........coooitiiiiiii e e 49
Intra- and Inter-assay variability 8 0 8 4 . oo 64
Epstein-Barr virus cop 1 blood mononuclear cell DNA in
healthy donors and irmim QMISCAPAIBNLS .........ooevniiiii 69

The concentratio
EBV genes used. /RN e T 72
ELISpot assay » . \ . . TR 75

EBV-specific CD8 . iycgative donors .................. 81
: i etopositive donors ................. 83
EBV-specific CD8 cla -:? " ected patients ....................... 87
The EBV-specific T cell régpe oo af pletion of CD8™ T cells by
: donors (C5 and C9) and
HIV-infected y“"'f._‘f”f_‘:“.' ¥ ‘-"—'—7“ ey 94

immunomagnetic bead

Summary result

CACh A OTIOT s s s s s 5 T Ry s TR e e o o e e e s S e S s 99

Percentaﬂﬁﬁ%%ﬁ?wgkfﬂ aj 5:1and 6.25:1....... 100
q anﬂﬂﬁm URIAINYIAY



LIST OF FIGURES

Figure Page
1. Model of EBV infection In human ...........ooooiiiiiiiiiiiiini i 8
2. Pattern of humoral responses to EBV antigen after primary infection..................... 16
3. SYBR GSSAY..euturrenintenentnintneit ettt 20
4. HybridiZation @SSAY .. ....c..euuiuinruetaieei ettt 21
5. TagMan probe assay............. xS REE R g . ....cooooiniiiii 22
6. The molecular beacons assay RNl gl o 23
7. Scorpion Probe assay. .t - - S - - m—m— - - ocerrreeassesenstesens 24
8. The MHC class I antig BRI . .. oo ¢ st €+ § Ee 27
9. Anti-VCA IgG antib6@ ropositive (C1-C10), EBV-

seronegative (C11-G42 nf NSRRI T0). ... 50
10. BY5-8 EBV-DNA g ightiénfcusve, ploting\egainstigycle number and

fluorescence acquisiti ; g AN 51
11. Melting curve analysis Q < ( VSRR 52
12. The amplified B95-8 EBVEDNAKQ was confirmed by gel electrophoresis for

297 bp amplicon size after real- BER i Ui s s T e 53
13. Gel electrophoresis,of fi 8 EBV-DNA used in preparation

of plasmid contai FafGrpurification (B)........... 54
14. Nucleotide sequences ot EB at imserted to plasmid ................ 55
15. Sequence alignment -of‘,Zg bp fragment o‘f}BNA—l gene amplified from

recombinanﬂa ﬁi@wﬂmmweﬂfim-l from B95-8

strain (line 1 0 y enbank accession no. 45, AJ507799 and VO1555

respeeti S mm PP, .. S 56
16. Am;%ﬂ:rlaeq‘lﬂ\l -8), ma § and EBV

seronegative healthy dOnOT .........oiiiueniiiiiiiiiienien e e 39
17. Melting curve of DNA of EBV (B95-8), CMV, HSV-1, HSV-2 and EBV from

seronegative healthy donor ............ovieiiiiiiiiiiiiin e 60
18. Amplification curve of Namalwa EBV-DNA at concentration of 1 4x10°%, 1.4x10° :

I e Ll L S———————Tt e L RS R 61



15.

20.

21,

25.

26.

27.

28.

29.

3L

32.

33.

34.
3.
36.

X1

Melting curve analysis of Namalwa EBV-DNA at concentration of 1.4x10%; 1.4x10°,
14107 anad 14 copies, TEEPEEHVELY . . .vu.cowersosinsimnsssssssapmmnss 1 s snmey oxs sommasts s shrass 62

The standardisation curve was obtained by serial 10-fold dilutions of Namalwa EBV-

Amplification curve of EBNA-I recombinant plasmid obtained from a serial 10-fold

dilution of recombinant plasmid ranging from 10® to 10 copies per reaction ............ 64

. Standard curve obtained by serial 10-fold dilutions of EBNA-1 recombinant plasmid 65
5.
24.

Reproducibility 0f the aSSaY ........ ok g coeveerrerrneeenmenntmiiiiiai 66

TK'143 cell line (A) and cyto ~ by vaccinia virus (B)

Magnification x100...... i .J PR PR RN 70
Plaque titration assay, the i 10 fold dilution of recombinant
vaccinia ranging from E . I . 71
EBV-specific CD8" T i 3 : hen IL-2, IL-7 or both
cytokines supplemente o B N e 76
EBV-specific CD8 W ELISpot containing difference
recombinant vaccini f ' ! 2 Aand 6 TeSPECtIVElY). . ....ovvvieeeiiieeeen 78
EBV-specific CD8+ T 0 f. i (P1-P10), EBV seropositive (C1-
C10) and EBV seronegat @_ 10 (g AL S 82
The cumulative EBV- spec1ﬁg‘(§'_1}3} ’E nses to each EBV protein by

healthy Aonors . . UL -, . - - - - . - -+« +«ovovosesnsnnsessnene 84
The cumulative EB indlV infected donors. ........ 88

cumulative Ey\l specific CD8+ T;cell responseﬂA) E3a EBV@ecxﬁc CD8+

T ceﬂeﬁn@}s@)&ﬁﬁ@-%ﬁ W Wﬁ’ﬂaﬁ 8) ................. 91
The nagative trend of correlation EBV-DNA load in PBMC of HIV-infected patients
and total EBV-specific CD8+ T cell responses (A), E3b EBV-specific CD8+

T cell responses (B) and E3c EBV-specific CD8+ T cell responses {1l WS 92
EBV-transformed B- Lymphoblastoid cell line, Magnification x100..................... 97
EBV specific cytotoxic T lymphocyte lines ready for performing Cr release assay ... 98
% 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 PRHBIIE Luiniis mosmeiis smwssmnss 101



X1l

37. The CTL assay shown were performed by co-culturing the CTL with chromium-
absorbed-BLCL at an effector: target (E:T) ratio of 50:1, 25:1, 12.5:1, and 6.25:1... 102

AUEINENTNYINT
PR TUAMINYAE



ABBREVIATIONS

aa Amino acid

AIDS Acquired Immunodeficiency Syndrome
APC Antigen presenting cell

B Beta

B,m B2 microglobulin

BLCL

bp

Ca®

CD

CO,

Cr-51

CsA

CIL

CTLp

cu.mm.

i 3

DDW

DMSO

DNA ;

dNTP - I ibonucleotide triphosphate
DwW 1S
ﬂ‘ﬁaﬁmmwmm
EDTA Ethylenedlamme tetraacetic acid,
s Q) B ) 6 2
ELISpot : Enzyme-linked immunospot

FBS Fetal bovine serum

Gag Group antigen gene

h Hour

HIV Human immunodeficiency virus
IFN-y Interferon gamma

Ig Immunoglobulin

1150 Interleukin



IL-2
IL-7

<

MgCl2
MHC
min

ml

mRNA

Mg
pg/ml

NaCl
NaOH
Nef
NK cell
ng

nm

oD
PBMC
PBS

Interleukin 2
Interleukin 7
kilobase
kilodalton
Molar
milligram

Magnesium chloride

N
Q) ] O 2
g
a

micre@ram permillili

microliter
Sod
Sodi

Negative facte

4
1

Optical density

At nEninens

Yl Siowrub RELTETET

PHA
pmole

Pol

RNA

pm

RPMI 1640
vV

Phytohemaggutinin

Picomole

Polymerase

Ribonucleic acid

round per minute

Rosewell park memorial institute formular 1640

recombinant vaccinia virus

Xiv



SFU
SR
TAP

T cell
TCR
Th cell
TNFR
TR
Tris
TX-100
uv

Spot-forming unit

Spontaneous release

Transporter associated with processing
Thymus-derived lymphocyte

T cell receptor

Helper T cell

Tumour necrosis factor receptor

Total release

AULINENINeINg
ARIAATAUNINGIAY

XV



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	Abbreviations

