CHAPTER V

RESULTS
1. HPV detection by L1-PCR

In order to detect HPV-DNA, we optimised PCR condition using either set of
primers (MY09/11 or L1C1/C2). Firstly, we'tésted sensitivity of detection by amplifying
standard HPV-16 DNA at various o_ ntratio /0 pg, 10 pg, 1 pg, 100 fg, 10 fg,
1 fg). Sensitivity of L1-PCR was higher s é\ plified by MY09/11 primer
set (> 1 fg) (Fig. 7) than the o oli imer set (> 1 pg) (Fig. 8).
Moreover, MY09/11 primer s \\:&\h *~.-| "standard HPV types (HPV-
6, 11, 16, 18..31. 33 and 3 - \‘ 7uld amplify only 6 HPV

d | %\\>~ ively). Sebondly, we tested

: ¢ mbedded tissues. A total of
]

0

A
o 158 c. The human B-globin (268 bp)

-

could be amplified in all samples . Jily 7 ed t of 30 (30%) samples were positive
with MY09/11 L1-PCR and 30 out c-'gf.{ : th‘.-':' ples were positive with L1C1/C2
L1-PCR (Table 9). The results d -—*~—r:ﬂ:~.3_-.z§»¢_,'--:‘j J he difficulty in amplify in L1

gene by MY09/11 primé§$-in_paraffin-emb '~------—-m---ﬁi;i fixation

might cause DNA fragmen ‘!-' p . -‘-; ify longer PCR product

by MY09/11. Therefore, fufther HPV detection in tissues”section by L1-PCR and

identification of Hpvﬁlﬂﬁﬁoﬁ% Wmﬁ eﬁ
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Figure 8. The sensitivity ofﬁPV L1-PCR using L1C1/C2 primer. The standard HPV-16
DNA was 10-fold serially dilutédfrom 1 ng to®00 fg. M: 100-bp DNA ladder (New
England Bio Labs, USA.J -
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Figure 9. Amplification @}fgmﬁﬁmdm%pg MY09/11 primer set.
The primers could amplify aEi7 HPV types: HPV-6, 11, 16, 1§', 31, 33 and 35. M: 100-bp
DNA ladder (New England Big.Labs, U.S.A.).
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Figure 10. Amphﬁcatlon@éLl gene in 7 standard HPV DNA gsmg L1C1/C2 primer set.

The primers could amphf?‘({qu 6 HPV types: HPV-6, 11, 16:‘!% 31 and 33. M: 100-bp

DNA ladder (New England BIJO Labs, U.S.A.). -
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Figure 11. Amplification of/human B-globin gene from elifi¢al specimens. The B-globin

gene could be amplified fr@ tissue specimens. M: 100-bp DNA ladder (New England
Bio Labs, U.S.A.), S1 — S5: paraffin-embedded tissue specimens.
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Table 9. The efficiency of HPV-L1 PCR detection by MY09/11 primer set and L1C1/C2
primer set on paraffin-embedded tissues.

Samples

Primer set

MY09/11

L1C1/C2

+: L1-PCR positive; - : L1-PCR negative
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2. HPV detection and typing in patients

2.1 Demographic and clinical information

Total of 75 women (age 27 — 72, mean: 44.80 years), who attended the
Gynecology Clinic at King Chulalongkorn Memorial Hospital during August 2003 — June
2004 were enrolled into this study. Age of patients in CIN group was in a range of 27 —

63 years (mean: 41.80 years). The population in CIN group were 7 patients with CIN I

(age 27 — 49, mean: 39.50 years)

and 28 patients with CIN III (age 29 — 63. 1 e%ﬁ. In CaCx group (age 30 — 72,
p ( g - : group (ag
mean: 47.00 years) were 1 S p 2

years) and 21 patients with - <  5 (age 30 — 72, mean: 47.81 years).
The demographic and clinical in : group was summarised in Table 10.

(16/39) and CaCx group : -_"; 6. thin'CIN groups, prevalence
of HPV infection in CIN I, &\J IT and @7), 0% (0/4) and 42.86%
(12/28), respectively (Table ¥l)mIn CaCx grofips, prevalence of HPV infection in
adenocarcinoma and %&Icgg leg‘lﬁsﬁﬂ& atlfl})‘ind 80.95% (17/21),
respectively (Table 11 "ll ¢

ARIANNITUURIINYA Y

2.3 Prevalence of HPV types in patients with CIN and CaCx

[N TIT was 57.14%

HPV typing was performed by RFLP. Six standard HPV types, for example,
were typed by RFLP (Table 12 and Fig. 13 — 15). HPV-16 and HPV-18 were found
predominantly in CIN group (43.75%), followed by untyped (12.50%)and mixed
infection HPV-18/31 (6.25%) (Table 11). On the other hand, HPV-18 was predominant in
CaCx group (48.39%), followed by untyped (2§.03%), HPV-16 (16.13%), mixed
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infection HPV-16/18, 18/6, 18/11 and 18/33 (12.90%), HPV-33 (9.68%), HPV-6 (3.23%)

and HPV-31 (3.23%) (Table 11). HPV typing patterns from clinical specimens were
shown in Fig. 16 - 17.

AULINENINYINS
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Figure 12. Amplification T)Jf HPV-L1 gene from clinicélif specimens. Five tissue
specimens were amplified by L1 C1/G2 pr@mer-set-{M; 100-bp-DNAdadder (New England
Bio Labs, U.S.A.), O: stafidard H'P!V-l'6.l ng as HPVIDNA positive control. There was
one patient (JF) who \-JvagHPV—Ll_PCR negative, Foufpatients (MJ,J8, BM and KK)
were HPV-LI'PC.VIi;positi;_e. 1114 NV D
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Table 12. Schematic of LIE/CZ L1-PCR product restriction pattern used to identify

HPV types. The 6 s sEi M with RE. Row 1:

uncut, row 2: Hae Illﬁﬁ l?a?dl m’iﬁ t side of each panel

are molecular markers BR322 DNA-Mspl marker Sl:'! emnEngland Biolfabs U S.A)l.
)l
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HPV-6 HPV-11

M uncut Rsal Hinfl Haelll uncut Rsal Hinfl Haelll

Figure 13. Restrictidn patteris 6f HPV-6. and HPV=11 L1:PCR products. The DNA was
digested with Rsa I, Hae III and Hinf 1. After electrophoresis, the gel (10% acrylamide)
was stained and photographed. &k pBR322 DNAMSp I'markep (New<Fngland Bio Labs,
US.A).
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HPV-16 HPV-18

M uncut Rsal Hinfl Haelll Haelll Hinfl Rsal uncut
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Figure 14. Restriction patterns of HPV-16 and HPV:185%1-PCR products. The DNA was
digested with"Rsa'ly Haeplll'and Hinf b lAfier electrophoresis, [the geb(10% acrylamide)

was stained and photographed. M: pBR322 DNA-Msp I marker (New England Bio Labs,
U.S.A).
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HPV-31 HPV-33
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Figure 15. Restriction patterns of HPV-31%and HPV-33451-PCR produdts’ The DNA was
digested with Rsa/l] Had-l1‘ahd Higf |, |Afterjelectrophoresis, (the gelrg(lO% acrylamide)
was stained and photographed. M: pBR322 DNA-Msp I marker (New England Bio Labs,
U.S.A).



60

BM (HPV-16) MJ (HPV-18) RL (HPV-18) SY (HPV-18/33)
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Figure 16. RFLP patterns otTtJhe L1-PCR product, from clinical specimens (BM, MJ, RL
and SV). Each sample was digested With'Rsa 1} Haelll ahd Hinf 1. After electrophoresis,
the gel (10% acrylami@¢) was stained and photographed. M: pBR322 DNA-Msp 1 marker
(New England-Bigdvabs, FhS A ) ReRsa,JHI: Hiff THA: Blaedll.
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VJ (HPV untype) PP (HPV-18/31) MS (HPV-18/11) MR (HPV-16/18)
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Figure 17. RFLP patterns o?_jthe L1-PCR product from clinigal specimens (VJ, PP, MS
and MR). Each sample was digested with Rsa I, Hae Il and Hinf 1. After electrophoresis,
the gel (10% acrylarmide) was stained and photogtaphed -M: pBR322 DNA-Msp I marker

(New England Bio Labs, U.S.A.), R: Rsa I, HI: Hinf1, HA: Hae III.




3. Analysis of HPV-E7-specific CD8+ T cell responses

3.1 Design of HPV-E7 overlapping peptide

3.1.1 Nucleotide and amino acid sequence of HPV-E7

The sensitivity, the 10-fold serially diluted standard HPV-16 DNA was
amplified by using the HPV-16-E7 P CR (E7-PCR). Atleast 1 pg of standard HPV-16
DNA could be amplified (Fig. 18). The'standard
18, 31, 33 and 35) was included.{o analyse th&/SpéCificity. Only E7 gene of standard
HPV-16 could be amplified by

We used -

information was used for

T HPV-16 E7 gene. This
ptide desig plified HPV-16 E7 gene
from 20 cases of HPV-16 infécted patie (Fig K he ' ment of HPV-16 E7 gene
eb.lanl.gov) revealed 100%

logy to our control standard

sequence from database a
nucleotide identity and 100% 4 1 seque
HPV-16 E7 gene. Nucleotide andia _}___;..;_ iequence of standard HPV-16 E7 gene
ples had conserved E7 gene. Only 4
ariations, only one non-
r;j g in a change of HPV-
2) (Fig. 22B).

AU INENTNEINS
AN TUNNINGA Y

showed in Figure 21. In the present sil 1
out of 20 (20%) samples -eontai

synonymous was identifi :*:_ 47 (A to G (Fig. 22
16-E7 amino acid at positionH it
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Figure 18. The sensitivity"d{iE%PCR. The standard I-IPV-IG;DNA was 10-fold serially
diluted from 1 ng to 1 fg. M:TbO-bp DNA ladder (New Englaﬁﬁ Bio Labs, U.S.A.).
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Figure 19. The specificity 0}" E7-PCR. Only HPV-16 E7 g'ene was amplified by this
detection system. M: 100-bp DN AFladder (New Effgland Bip Labs, U.S.A.).
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Figure 20. Amplification o e E7-PCR product from cllmcm specimens. The extracted
ied by HPV46 E7 primer. M: 100-bp DNA ladder

HPV-16 DNA sample were fi
(New England BlO ﬁimmhﬁvw gﬂci positive control. S1

— S6: clinical spemmens

ama\m‘im 1RIINYIR
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ATG CAT GGA GAT ACA TG (CAT GAALTAT ATG TTA GAT TTG

M H G 7 , ‘ D
CAA CCA GAG ACA £

Q P E

AGC TCA GAG GAG @

s 5 E
GAA CCG GAC AGA ATITAC SKAT AT GRA MCENTTT TGT TGC AAG
E P D aRar:: ¥ F € C K
TGT GAC TCT ACG C G GTA, CAAJAGC ACA CAC GTA GAC
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c P I

]

Figure 21. Nucleoti ﬁ nind ﬂH -4 niv-ls E7 gene A)

Nucleotide sequence ‘of s m - m Anmiino acid sequence of standard
¢

HPV-16 E7 protein.
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Figure 22. Nucleotide and ano acid sequence of HPV- 1 E7 gene from a clinical
specimen. A) Nucle u 1cal specimen was
identified at nt 647 I] g 6 E7 from clinical

Y N ‘%‘Eﬁsﬂm's oy
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3.1.2 Overlapping peptide

A total of 20 HPV-16-E7 nucleotide sequences was aligned by Clustal X
program and translated into amino acid sequence by Bioedit program. Overlapping
peptides with length of 20 aa overlapping by 10 aa was designed by PeptGen program on
Los Alamos server (http://hiv-web.lanl.gov). A total of 11 overlapping peptides were
designed, two o f which c ontained N 29S m utation ( Table 13). T he o verlapping p eptide
was synthesized at Mimotope, Australia.

AULINENTNEINS
AR TN NGNS Y



Table 13. The 20 amino acid overlapping peptides spanning HPV-16-E7 protein.

Overlapping peptides Position | Abbreviation
MHGDTPTLHEYMLDLQPETT 1 =20 MHGD
YMLDLQPETTDLYCYEQLND 31, = 30 YMLD
DLYCYEQLNDSSEEEDEIDG 21 = 41 DLYC
SSEEEDEIDGPAGQAEPDRA = 90 SSEE

PAGQAEPDRAHYNIVTEGCH 60 PAGQ

HYNIVTFCCKCDSGLRLE HYNI
CDSTLRLCVQSTHVDLIRT! f= - CDST
STHVDIRTLED STHV
DLLMGTLGIVED 1e€ ks TN DLLM
YMLDLQPETHB | YMLDv*

DLYCv¥*

DLYCYEOLSD //

* Variation in positigh 29

AULINENINeINg
RN TAUNIINGIAE
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3.2 Enumeration of HPV-E7-specific CD8+ T cells by IFN-y ELISpot assay
3.2.1 HPV-E7-specific CD8+ T cell responses in CIN patients

Immune responses to HPV may play an important role in protection and
controlling HPV infection as mentioned above. However, little is known about HPV-E7-
specific immune responses in HPV-infected Thai women. We have used overlapping

yse the HPV-E7-specific CD8+ T cell

7////

peptides spanning HPV-E7 protein to 7

responses by ELISpot assay.

the CD8+ T cell responses by atlents with CIN I, 2 patients
with CIN II and 7 patients wit ~ ut of 11 patients had HPV
infection: 1 with HPV-16 itifec ion, and 1 with untyped HPV
infection (Table 14). While idence of CIN III about 4

months before the assay was pgfr q aut ol 1 patients had evidence of CIN I/Il one

week before the assay was perfg 1 . L ZIN 1T patient (KW) with HIV

cell responses were
)i These results might be
, of & vivo_aPV-speciﬁc CD8+ T cell
responses in peripheral blood mi&t be too low tUetect by ELISpot assay. We tried to

s e G 3 PR o v o

overlapping peptides fof 14 days before the assay was performed as prev10us1y described

(158). HPV- Wﬁlﬁ nm dEJ:rtﬂ 81(27 .27%) of
CIN patlentsFﬁ i g ients (A ) recognised only one

peptide, one patient (YP) broadly recognised peptides (Table 16). The frequency of
peptides responses in these patients to E7 ranged from one to eight with a median of 4
peptides. Two peptides (HYNI and DLYCv) were detected at high frequency in this
“cultured ELISpot assay” (66.67%) (Fig. 25). The magnitudes of the responses to HPV-

E7 peptides ranged from 88 SFU/10° cells to 1,640 SFU/10° cells with a median of 1,340
SFU/10° cells.

interpreted as “false negativem since
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In the present study, we had only one patient (KK) who had HPV-16
infection. This patient had detectable HPV-specific T cell responses to HYNI peptide
(Table 16 and Fig. 26). Interestingly, two patients (AA and YP) had HPV-specific T cell
responses despite the fact that both of them had no detectable HPV infection. Whilst the
patient AA recognised only DLYCv peptide (Table 16 and Fig. 27), the patient YP

broadly recognised 8 peptides: MHGD, DLYC, SSEE, HYNI, CDST, STHV, DLLM,
YMLDv, and DLYCy (Table 16 and Fig. 28).

AULINENTNEINS
ARIANTAUNNIING 1A Y
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Table 14. Demographic information of CIN patients who enrolled in the study of HPV-
E7-specific CD8+ T cell response.

Patient | Age (years) | HPV infection | HPV type Diagnosis
A\ 43 4 Untyped CINI
YT 32 - N.A. CINI

Kw* 34 - N.A. CINII
PD 27 ' CINI
AA 34 CIN IIT
DC 31 CIN I
ER 62 CIN I
oT 51 CIN III
KK 39 CIN IIT
KO 44 CIN Il
P 29 CIN III

* HIV-infection; N.A.: non-apg

1
AULININTNEINS
AR I NGNS Y



Table 15. ex vivo HPV-E7-specific CD8+ T cell responses in 11 patients with CIN

7,

— Peptides (SFU/0 °® cells)
al
MHGD | YMLD | DLYC | SSEE | PAGQ | HYNI | CDST | STHV | DLLM | YMLDv | DLYCy
vi 0 0 0 0 0 0 0 0 0 0 0
YT 0 0 4 7 4 0 0 8 3 4 0
0 0 0 0 0 0 0 0 0 0 0
s 0 0 0 0 0 0 0 0 0 0 0
AA 0 0 0 0 0 0 0 0 0 0 0
bC 0 0 7 0 6 0 0 0 0 0 0
ER 4 6 g 0 5 5 4 13 5
or 0 0 0 0 0 0 0 0
KK 0 0 0 o 0 0 0 0
0 0 0 0 0 0 0
Yr 0 0 0 o 0 0 0 0
ANage 0.36 0.55 1.64 SIS ‘ ‘ 1.18 0.64 1.55 0.45
Each column represents the magnitude o i 7 : kground subtraction.
S
i
;’2 |
‘i-;J’
M,

AULINENINYINS
AN TUNMINGA Y
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No ex vivo HPV-E7-specific CD8+ T cell responses were detected in CIN patients

15
12
-
3 ]
0 . . -
MHGD YMLD DLYC \ HV  DLLM YMLDV DLYCv
Figure 23. ex vivo HPV-Edspecific CD8+ T cell responseSlinf1] patients with CIN. No
ex vivo HPV-E7-specific €Ds o ¥ all patients with CIN.

¥ |'l'
Each bar represents the !l of the magnitude of response ta‘individual E7 overlapping

peptide. Horizontal line represéntsipositive cut-offivalue of the T cell responses.

ﬂ‘UEl’J‘VIEJV]iWEJ’]ﬂ?
quﬂﬁﬂ‘im UA1AINYAY
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Table 16. HPV-E7-specific CD8+ T cell responses in 11 patients with CIN by cultured

ELISpot assay
5. Peptides (SFU/10°® cells)
atien
A MHGD | YMLD | DLYC | SSEE | PAGQ | HYNI | CDST | STHV | DLLM | YMLDv | DLYCv
vi 0 0 0 0 0 0 0 0 0 0 0
¥E 0 0 0 0 0 0 0 0 0 0 0
il 0 0 0 0 0 0 0 0 0 0 0
et 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 88
bC 0 0 0 0 0 0 0 0 0
o 0 0 0 0 0 0 0
0 0 0 0 0 0 0
KK 0 0 0o |* 13 - 0 0 0 0
o 0 0 0 , : 0 0 0 0
YP 1,200 0 1,040 560 | 1400 | 1,640 1,280
Average | 1909 0 94.55 1 141.82 | 127.27 | 149.09 124.36
Each column represents the magnitude o i 7 kground subtraction.
e _
égf?
d—‘_;J’
A,

AU INENTNEINS

AMIANIUNNIINYAY
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HPV-E7-specific CD8+ T cell responses were detected in CIN patients by
cultured ELISpot assay

2
800 1 &———é

g

SFU/10° cells
S
S

g

(=]
s

=1

P? DLIM YMLDv DLYCv

7

H :
Figure 24. Mean of HPV-E7-s 65 ﬁ T c{w i tients with CIN by
“cultured ELISpot ! -E7-spedif wD A gj TJS were detected in
patients with CIN, aﬁeH4 days culture with overlapping=peptide. Each bar represents the

oo YT N Vo Vo

subtraction.
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High frequency of T cell responses against HYNI and DLYCv were detected in
CIN patients by cultured ELISpot assay

||l

MHGD YMLD DLYC pPAGH /NI, CDST . STHV DLLM YMLDv DLYCv

100

90 -

80

70 A

60 4

50

40

“oFrequency of patients

30

20

10

CIN patients. The frequency
was in a range of overlappi ‘ ptides an: p@ides). HYNI and DLYCv
peptides were detected at high ﬁe&uency by cuan ELISpot éssays Each bar represents

the percentage oftheﬁw qwﬂ%fjwﬂ ’] ﬂ ‘j’
amaﬂmm UAIAINYA Y

Figure 25. Frequency of 0¥
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Only one CIN patient with HPV-16 infection recognised HPV-16 E7 peptide (HYNI)
by cultured ELISpot assay

g

SFU/10° cells

o 8 8 8 8

MHGD YMLD DLYC PAGQ- -HY STHV DLIM YMLDv DLYCy

\7 = ‘H'
Figure 26. Only one pat Chl 1 ad detectable HPV-E7-

peptide by cultured ELISp assay The bar represents

B )V} i W W
ARIAN TN INYAE

specific T cell responses to
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One patient without detectable HPV infection recognised DLYCv peptide
by cultured ELISpot assay

SFU10° cells

MHGD YMLD DLYC SSEi F STHV DLLM YMLDv DLYCv

yff'
Figure 27. HPV-specific CDE& I V tlde were detected in the
patient AA who had no detect‘able HPV infection by cultured ELISpot assay. The bar

| ﬂﬂ“fﬂ‘ﬂﬂﬂﬂ‘?ﬁ‘ﬁg‘m rbtion
AN AINIURIINAY



80

The patient YP broadly recognised E7 overlapping peptides

by cultured ELISpot assay

Qi

1,800
1,600
1,400 -
1,200 1
1,000 -

SFU/10° cells

« 28 &%

MHGD YMLD DLYC S8 Q . HYNL: T STHV DLIM YMLDv DLYCv

Figure 28. HPV-specific _ - €SpOo din the patient YP who had
no detectable HPV 1nfect10n tient broadly recognised 8

peptides: MHGD, D ﬂﬂmm DLYCyv. Each bar
represents the ma i pmg peptide after
background subtractlon

ammﬂm 1RIINYIR
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3.2.2 HPV-E7-specific CD8+ T cell responses in CaCx patients

If HPV-specific T cell responses are important in protection against CaCx
as we hypothesised, the investigation into the different responses between patients with

precancerous lesion and patients with cancer may reveal the role of HPV-specific T cells.

Eleven CaCx patients (age 37 — 67, mean: 47 years) were enrolled to study

CD8+ T cell responses. They were 6 patients with adenocarcinoma and 5 patients with

squamous cell carcinoma. Nine out ¢ ad HPV infection, 2 with HPV-18
infection, 1 with HPV-11 infectios ection, 1 with mixed HPV-18/6
infection, and 4 with untyped H! ﬁl patients had operations to
remove malignant tumours ap \ '\-\ the ELISpot assays were

performed. Only 2 patients

Similarly to erves N patie no ex vivo HPV-16-E7-

specific CD8+ T cell respons _7 1 atients (Table 18 and Fig. 29). So
we stimulated PBMC of CaCx pati it : 7 efore analysis of augmented
HPV-specific T cell responses b; 1 : y”. As previously hypothesis
the responses detected in CaCx patie 't wer (Lable 19 and Fig. 30) than those of
CIN patients. Only one (NK) ¢ p ati 0%) sctable HPV-specific T cell

ifude of response to this
peptide was 188 SFU/10° celB

ﬂ‘lJEJ’J“fIEJﬂ‘ﬁWEJ’]ﬂ‘i
QW']&NT]?EU UA1AINYAY



Table 17. Demographic information of CaCx patients who enrolled into this study.

Patient | Age (years) | HPV infection | HPV type Diagnosis
MJ 45 + 18 Squamous cell carcinoma
SK 67 + 11 Squamous cell carcinoma
PL 48 - N.A. Squamous cell caréinoma
NN* 39 . Untyped | Squamous cell carcinoma
ST 64 \ Squamous cell cacinoma
IS 54 Adenocarcinoma
PP 41 Adenocarcinoma
SV 42 Adenocacinoma
PC* 49 Adenocarcinoma
NK 47 Adenocarcinima
v 37 \x Adenocarcinoma

* On chemotherapy; N.A..: non-applicablel .

ﬂUEJ’JVIEJVIiWEJ’Iﬂi
ﬂﬂ?ﬂﬂﬂimmﬂﬂﬂmﬁﬂ



Table 18. ex vivo HPV-E7-specific CD8+ T cell responses in 11 patients with CaCx

83

_— Peptides (SFU/10 ° cells) -
€
MHGD | YMLD | DLYC | SSEE | PAGQ | HYNI | CDST | STHV | DLLM | YMLDy | DLYCv
MJ 0 0 0 0 0 0 0 0 0 0 0
SK 0 5 0 0 0 0 0 0 0 0 0
s 0 10 0 0 0 0 0 0 0 0 0
MK 0 0 0 0 0 0 0 0 0 0 0
ST 2 4 1 5 3 1 2 2 0 1 3
8 0 4 0 0 4 7 4 3 0 0 5
e 0 0 0 0 0 0 0 0 0
sV
1 0 1 26 0 1 0 0 0
s 0 0 0 | 0 0 0 0
NK 0 0 0 0 0 10 0
bl 0 0 0 0 0 0 1
Average | .18 2.09 1.09 i 1.45 0.00 1.00 0.82
Each column represents the magnitude Y/ I kground subtraction.
o3
i T
2
e
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No ex vivo HPV-E7-specific CD8+ T cell responses were detected in CaCx patients

15

12 -

=]

SFU/10° cells
N

.

MHGD YMLD DLYC STHV DLLM YMLDv DLYCv

Figure 29. ex vivo HPV- 37 S| n # patients with CaCx. No

.l r
ex vivo HPV-E7-specific DB+ T cell responses were detected in all patients with CaCx.

Each bar represents the mean®fihe maﬁitude Iﬁﬁonse to individual E7 overlapping

R ﬁ;}leu.ge@ VAed P og Ko fok A frkocd responses.
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Table 19. HPV-E7-specific CD8+ T cell responses in 10 patients with CaCx by cultured

ELISpot assay

Patient

Peptides (SFU/10 ° cells)

MHGD

é

DLYC | SSEE | PAGQ

HYNI

CDST

:

DLLM

§

DLYCv

MJ

"
o

Z
=}

E

ND

ND

z
O

Z
o

r4
o

SK

PL

NN

ST

JS

ooooo%

PP

SV

PC

NK

Jv

o o |0 |0 (oo |0 |e (o |e

Average

0

o oo |0 |0 |0 | |o (o |e |eo

o oo e (o |0 |0 |0 (o o |e

ND: Not done
Each column represents the magnitude of nd ual’

*7

THIA Y

Iy

AULINENINYINS
PRI TUNMINGA Y

¥
B
A

o |© |0 |o (o

(=2 {20 [~ [ = (=T (=R (=}

188

0

O O |0 |0 |0 |0 |0 (o o (o e

OOOOOOOCGOO%

o oo |o o |0 |0 |@o o |e |e

background subtraction.
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No HPV-E7-specific CD8+ T cell responses were detected in CaCx patients

by cultured Spot assays

250

200 -

150

100

SFU/10° cells

50 1

MHGD YMLD DLYC SE CDST STHV DLLM YMLDv DLYCv

—

Figure 30. HPV-E7-speci jl D8+ T cell responses in 10 pa ts with CaCx by cultured
ELISpot assay. ﬁ t detected in CaCx
patients after 14 daﬁmpﬂx ﬁﬂﬁiﬁ'ﬂn’ﬁi esents the mean of
the magnitude of response to individaal E7 ov tidél/ Horizontal line
SHiRBE

epesens poA Sk Bk 4 el et
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Only one patient (NK) with ce

_ al cancer had detectable

HPV-E7 spe , / sponses

——
—

zm .
160
-
°
o 0
=
=
& 80
40 ..
MHGD YMLD DLYC e i DST STHV DLLM YMLDv DLYCv
_r
\7 A
Figure 31. HPV-specific C lul STHV were demonstrated in the
| ¥

patient NK who had no dettgble HPV infection by cultured ELISpot assay. The bar
F-

represents the magni"ﬁj ﬂﬂ)ﬂ? mﬂ%ﬂ\m ﬂlﬁound subtraction.
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3.2.3 Comparison of HPV-E7-specific CD8+ T cell responses between
CIN and CaCx patients ~

The aim of this analysis was to compare HPV-E7-specific CD8+ T cell
activity against the HPV-16-E7 proteins in women with CIN and CaCx. HPV-E7-specific
CD8+ T cell responses were more commonly detected in CIN patients than in CaCx

patients (Fig. 32). In CIN patients had shown broader and higher magnitude of HPV-

i
i
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HPV-E7-specific CD8+ T cell responses were higher and broader in CIN

than in Cz Vatients

1800
1600 -
1400
21200 - = YP
}1000 ~ IKK} CIN
g 800 | aAA
& 600 - & NK— CaCx
400 |
200 -
0 ) ) ' r
MHGD YMLD DLYC SSEE P
,,,,, 2
Figure 32. Comparison of HPV-E 3. cel r%)onses between CIN and
CaCx patients. Magnitude o I;[PV-E7-speciﬁc CD8+ T cell responses detected in CIN

= e
were greater than t il € | t qugﬁa T cell response
against E7 epitopesmumﬁg were recognised in patients but not by
CaCx patient tide, tﬁ Oﬂ‘m - s. Each bar
represents maﬂ:‘j:apg ﬁli fividual Wmlﬁﬂeptide after

background subtraction.
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3.3 HPV-E7-specific CD8+ T cell depletion

We confirmed that the T cell responses were mediated by CD8+ T cells by
performing CD8+ T cell depletion experiment as described in materials and methods. We
randomly selected 3 patients whose T cells were positive for E7 overlapping peptides by
ELISpot assay. As expected, the decreases of T cell responses were demonstrated when
CD8+ T cells were depleted by immuno-magnetic beads. The numbers of spot were
indeed decreased more than 50% in all 3 patients after CD8-depletion (Table 20).

AU ININTNEINS
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Table 20. HPV-E7-specific CD8+ T cell depletion in 3 patients

91

Magnitude of HPV-E7-specific CD8+T cell
Patient | Peptide responses (SFU/10° cells) % Reduction
Before CD8 depletion | After CD8 depletion
MHGD 1,200 0 100.00
DLYC 1,040 0 100.00
- HYNI 1,400 _ 31 97.79
CDST 1,5 4::?__::..__;}1“ 'I /f 1 99.40
YMLDv BY 640 | ' il 01 93.87
DLYCv , Q 97.58
KK HYNI . 7/// ‘ ‘K\\ 91.12
o ///m\\\\\ o

Each row represents the magnitude of responsgio in

¢\

ﬂ’lJEJ’JVIEWI‘ﬁWEJ"Iﬂ‘i
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3.4 Detection of HPV-E7-specific CD8+ T cell responses in control group

In our study, we investigated the role of HPV-E7-specific T cell responses in
CIN and CaCx patients. In order to show specificity of this ELISpot, we screened 5 cord
blood samples with ELISpot as the control. No HPV-16-E7-specific CD8+ T cell
responses were detected in either ex vivo (Table 21 and Fig. 33) or cultured ELISpot
asséy (Table 22 and Fig. 34). Moreover, w e c alculated the p ositive ¢ ut-off v alue from
negative control well in control group. The 1.25 time had shown sensitivity of the

ELISpot assay (Fig. 35).
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Table 21. ex vivo HPV-E7-specific CD8+ T cell responses in control group.

93

Pathent Peptides (SFU/10 ° cells)
MHGD | YMLD | DLYC [ SSEE | PAGQ | HYNI | CDST | STHV | DLLM | YMLDv | DLYCy
= 0 1 1 0 3 1 I 4 3 o 2
o 1 0 0 -1 0 0 3 -1 3 -1 0
Cc3
2 0 3 0 A 3 x| 2 2 i e
Ca
4 0 -1 0 0 0 0 -1 5 1 0
C5
0 -1 0 2 2 -1 0 L 3 3 1
Average 0.4 0 0.4 0.6 12 04 -1.4 3 412 0.4

Each column represents the magnitude of response to individ al |

ping peptide after background subtraction.
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No ex vivo HPV-E7-specific CD8+ T cell responses were detected in control group

SFU/10° cells

MHGD YMLD DLY: DLLM YMLDv DLYCv

Figure 33. ex vivo HPV-E7-sp

IFN-y ELISpot assay. :»' ivo HPV-

in control group. Each bar rﬁes
E7 overlapping peptide after s“bgction from the@ckground.
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5, 1] 5 cord blood samples by
81l iresponses were detected

agnitude of response to individual
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Table 22. HPV-E7-specific CD8+ T cell responses in control group by cultured ELISpot

assay
_— Peptides (SFU/10 © cells)
MHGD | YMLD | DLYC | SSEE | PAGQ | HYNI | CDST | STHV | DLLM | YMLDvy | DLYCy
s 155 157 157 183 79 126 169 73 7 238 203
4 2] 23] a3 153 53 62 166 9 9 183 -135
- -148 183 183 178 3 173 253 188 188 150 260
kA 15 180 180 185 23 35 270 200 200 10 26
8 48 158 158 228 98 146 92 248 248 26 117
Averagy 11.6 93 93 | 1854 ; 190 | 1144 | 1144 121.4 942

Each column represents the magnitude of response to indivi¢ 3

] |
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No HPV-E7-specific CD8+ T cell responses were detected in control group
by cultured ELISpot assay

i \\ \/7/.

350 | -

300
§ 250
2 200 1
S
% 150 4

100

50

0
MHGD YMLD DLYC STHV DLLM YMLDv DLYCv
Figure 34. HPV-E7-specift ,,,r CD8+ T cel blood samples by cultured

ELISpot assay. HPV-E7-spEnﬁc' CDE ) es wﬁe not detected in control
group, after 14 days culture w1ih overlapping pepg'Se Each bar represents the mean of the

magnitude of resporﬁ tuﬁd?lﬂ &}%ﬁﬁg?ip%iﬂbﬁskgmund subtraction.

Horizontal line represgnts positive cut-off value of the T cell responses
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mcC4

S

Figure 35. The positive cui-off Valu > of | D8 T cell responses. The
value was calculated fro Tyi blood sam aF was 1.25 time negative

control well. Each bar repreﬁts e
peptide after subtraction from theglckground.
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