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<ABSTRACT>

Comparison of surface molecule expression
and interleukin-12 secretion
between human monocytes-derived
dendritic cells treated with cytokines
according to maturation time

Dae Suk Kim

Department of Medicine
The Graduate School, Yonsel University

(Directed by Professor Min Geol Lee)

Dendritic cells (DCs) play an important role in the generadiuth
regulation of immune responses. Immature DCs are very effective
in processing native protein antigens for the MHC classsiricted
pathway. Mature DCs are specialized to stimulate restingll$ to
grow and differentiate. Interleukin-12 (IL-12) is a cruciattéa in
the moment of dendritic cell/T cell interaction in the lymphoid
organ. IL-12 acts on T cells and NK cells by inducing prolifergti
enhancing cytotoxicity, and promoting IFNproduction. It is most
important cytokine for induction of Thl cells. Currently most
studies on DCs rely on the in vitro development of DC-like cells
from CD34+ progenitor cells of blood monocytes. In our
unpublished previous report, proper production of I1L-12, not fully
expressed molecules representing mature DCs, was optiteaiecri
of DCs for DCs immunotherapy in murine system. Therefore the
purpose of this study is to investigate whether there is discadanc
among the expressions of surface molecules, intracytoplasmi2 IL-



expressions and IL-12 secretion in human monocytes-derived DCs
(MoDCs). In this study the optimal day, which DCs become
phenotypically most mature, was day 7 and intracytoplasmic IL-
12p40 expressions were also highest on day 7. The amounts of IL-
12 secreted by mature DCs in this study were so small bt t
were excluded in data analysis. In conclusion even though the
amounts of IL-12 secretions were too small, the pattern of surface
molecules expressions and intracytoplasmic IL-12 expressions
coincided and both were highest on day 7 in human monocytes-
derived DCs. So we think sufficiently matured day 7 DCs are
proper candidate to be used in DC immunotherapies.

Key words: dendritic cell, interleukin-12
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. INTRODUCTION

Dendritic cells (DCs) are highly specialized professioaatigen-
presenting cells (APCs) usually located at surveillanterfiaces of the
human body such as the skin or mucosa, and specialized to gearetate
regulate immune respon$ésAt different stages of their development
they display a different functional repertoire. Immature DiEs very

effective in processing native protein antigens for the MH#&Ssc Il



restricted pathway Mature DCs are less able to capture new proteins for
presentation but are much better at stimulating resting CD4€bgd T
cells to grow and differentiate The interactions of MHC/peptide and
TCR and of costimulatory molecules with their counterreceptad to

the activation of T cells that, in turn, results in their peoition and
cytokine synthesis. An additional crucial factor in the monoéiendritic
cell/T cell interaction in the lymphoid organ is the cytokimerleukin-12
(IL-12). IL-12 is a cytokine composed of two disulfide-linked sulminit
35kD (p35) and 40kD (p40), which are encoded by two separate genes.
These associate to form the bioactive heterodimer of 70 kD(HZ@)2

p70 acts on T cells and NK cells by inducing proliferation, enhancing
cytotoxicity, and promoting IFN- production. It is the most important
cytokine for induction of Thl cells and plays a major role in rascs to
bacterial, viral, and parasitic infections, as wells asitoors. Moreover

this heterodimeric cytokine critically regulates the hatabetween Thl
and Th2 responsesDendritic cells have repeatedly been shown to
produce IL-12 both in an unstimulated stated, in much larger amounts,
when stimulated by either bacteria or bacterial prodittsirus”, or by

ligation of their CD40 and/or MHC class Il molecufe$



Currently most experimental and clinical studies of dendréils cely
on the in vitro development of DC-like cells from CD34+ proganiells
or blood monocytés*’. Commonly, monocytes are cultured for 5-7 days
with GM-CSF and IL-4 to generate immature DCs that havébeo
activated for another 2-3 days with microbial, proinflartong or T-cell
derived stimuli to obtain mature DCs with full T cell stirmuary capacity.
The discovery that myeloid DCs can be easily generatedrfronocytes
of CD34+ precursors allowed the procurement of these othesoiee
cells (less than 0.2% of white blood cells) in considerable nigfib€his
method has enabled the development of DC immunotherapy. Such DC
immunotherapy has been tried in mice and humans, and positives resul
have been obtained from many tumors, especially from malignant
melanoma, B cell lymphoma, colorectal cancer, and prostate t&ficer
Despite some favorable results, DCs immunotherapies have ghbto
widespread, long-term efficacy in the clinic. There arenynssues of
DCs immunotherapeutic challenges, including; source and ex vivo
manipulation of DCs; antigen preparation and loading; and, route of
administration. In addition, ways of measuring the immune respane

clinical response need to be standardized and adopted using steteudf t



procedures.

In our previously conducted mouse sttfdypCs treated with cytokine
cocktail for 48 hours had more expression of surface moleculeshbse
treated for 8 hours. However 8 hours treated DCs showed more IL-12
secretion compared to 48 hours treated DCs. Moreover 8 hoatsdire
DCs showed better clinical results and strong immune resptreaest8
hours treated DCs. Thus we concluded that proper production of IL-12,
not fully expressed surface molecules representing mature REs,
optimal criteria of DCs for DCs immunotherapy.

Therefore the purpose of this study is to investigate whetigge is
discordance among the expression of surface molecules, intriasytig
IL-12 expression and IL-12 secretion in human monocytes-derived DCs

(MoDCs).



[I.MATERIALSAND METHODS

1. Materials

Blood samples are obtained with informed consent from five healthy
donors. 20 ml blood samples were collected from each patient for 3
consecutive days. Those who had received any systemic or topical
treatment with immunosuppressive drugs for at least four svbefore

collection of blood samples were excluded.

2. Culture of human dendritic cells
The culture media contains X-vivo 15 (Cambrex Bio Science,

Walkersville, MD), 2 uM L-glutamine (Gibco), 100 IU/npenicillin
(Gibco), 100 pg/ml streptomycin (Gibco), and 10 % fetal bovarers
(Hyclone, Logan, UT). Monocytes from study participants are isdlat
from PBMCs via cell attachment metfddPBMCs are attached to six-
well plates for 40 minutes. The supernatant and the floating ast
discarded, and the attached cells are used for culture. Moncarges
plated in six-well plates at a final concentration of 3 ¥ddlls in 3 ml of

culture medium. DCs are generated by culturing monocytes fodéye



in medium supplemented with 500 U/ml GM-CSF, 1000 U/ml IL-4 at day
0, 2, 4. At days 2, 4 one-third of the medium is removed, and an
equivalent volume of fresh medium supplements with the above
mentioned cytokines. In each individual, medium was divided into halves
on day 5, and each of separated media was treated with maturation
cytokine cocktail(TNFe: 10ng/ml, IL-8: 10 ng/ml, IL-6: 0.8 ul/ml,
PGB. 1 ug/ml) on ¥ day. \

DCs culture was performed for 3 consecutive days ®&#thhours

intervals in each patient.

3. Flow cytometry

To identify the surface molecules expressed on DCs, day 70OLs(
were collected from the DCs cultured at the first day ayd&@DCs(D6)
from the second day, day 5 DCs(D5) from the third day. The surfac
molecules of D7, D6, D5 were analyzed by flow cytometry. In addition
day 8 DCs(D8) from the first day, day 7 DCs(D7) from theosdcday
and day 6 DCs(D6) from the third day were collected, then Bgseups
of DCs were analyzed and compared by flow cytometry.

Cells were washed with 0.4% BSA/PBS and stained for 30 miffat 4



with  monoclonal antibodies conjugated to fluorochromes against
CD1la(Pharmingen, San Diego, CA), CD14(Pharmingen),
CD45(Pharmingen), CD80 (Pharmingen), CD83 (Pharmingen), CD86
(Pharmingen), HLA-ABC (Pharmingen), HLA-DR (Pharmingen). After
washes with 0.4% BSA/PBS, flow cytometric analysis was padd on

a FACSCalibur (Becton Dickinson, Mountain View, CA).

4. Intracytoplasmic I L-12 examination

The method is just as same as that of preparation of surfalesule
expression analysis by flow cytometry. Except before staioatig with
IL-12p40 antibodies (Pharmingen), the cells were treated with BD
cytofix/cytoperm solution (BD Biosciences, Pharmingen, Sag®i€A)
for 20 minutes to make perforation on cell membrane and glilie

cells.

5. Interleukin-12 ELISA
Cell-culture supernatants were collected from DC prepasabarday 7
from the DCs cultured at the first day, day 6 from the secayddhy 5

from the third day. Additionally, day 8 from the first day, dayahf the



second day, day 6 from the third day were also collected. &@lgcted
supernatants were frozen at 20Supernatants were thawed and human
IL-12p70 levels were determined using a commercial ELISA yassa

according to the manufacture’s protocol.

6. DataAnalysis

Surface molecule expressions, intracytoplasmic IL-12p40 expnessio
and IL-12p70 secretion quantities were compared between the @ICs an
supernatants collected at day 7 from DCs cultured at thiedé@y, day 6
DCs from the second day and day 5 DCs from the third day. Moreover,
day 8 DCs from the first day, day 7 DCs from the second day an@ da

DCs from the third day were also compared.

10



[1l. RESULTS

1. Surface molecules, intracytoplasmic |L-12p40, 1L-12p70 secretion

of first healthy donor (P1)

Comparing the surface molecules expressions of DCs in day SputdFi

1E), the expressions of CD83 and HLA-DR in day 5~7 were highest on
day 6. It is well known that mature DCs, derived from the methaidvil

used, usually mature at least for 48 hours after maturatiorulistim
supplement, so the decrease of CD83 and HLA-DR expressions from day
6 to day 7 are probably due to other factors. Experimental earats
individual factors, even though we used cells from healthy volgntee
might have caused the decreased expressions of CD83 and HLARBR. T
same phenomenon is also observed in DCs from day 6~8. The fact that
mature DCs had failed to express more surface molecules on day 7
compared to day 6 prevents us from using the data obtained fram firs

healthy donor.

11
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Figure 1. The expressions of surface moleculesaf®) intracytoplasmic IL-12p40 (B) of
DCs from day 5, 6, 7 shown by flow cytometric as@dyrespectively (Red line: Day 7,
Green: Day 6, Blue: Day 5). The expressions of am@f molecules (C) and
intracytoplasmic 1L-12p40 (D) of DCs from day 6,87shown by flow cytometric analysis
respectively (Red line: Day 8, Green: Day 7, Bllay 6). The ratio of the surface
molecules expressions of DCs from day 5, 6, 7 @, 8l value as 1). The ratio of the
surface molecules expressions of DCs from day 8, (F, day 6 value as 1).The ratio of
intracytoplasmic IL-12p40 expression and the amaifiit-12p70 secretion of DCs from
day 5, 6, 7 (G, day 5 value as 1). The ratio afaicytoplasmic I1L-12p40 expressions and

the amount of IL-12p70 secretions of DCs from day,® (H, day 6 value as 1).

2. Surface molecules, intracytoplasmic IL-12p40, IL-12p70 secretion

of second healthy donor (P2)

Considering the expressions of surfaces molecules of DCs frpf~da
(Figure 2E) and day 6~8 (Figure 2F), it is obvious that DCsneca
phenotypically most matured on day 8. If we put the results of
intracytoplasmic IL-12 expressions on DCs in day 5~7 (Figure é&2@)

day 6~8 (Figure 2H) together, it is apparent that intracytoptad_-12

13



expression continued to increase till day 8. Therefore the phEcaity

most matured DCs and DCs expressing most intracytoplasmic Wede?

observed on the same day (Day 8). The amounts of IL-12 secreted from

DCs on day 5~7 (Figure 2G) and day 6~8 (Figure 2H) were todl. sma

Therefore comparing the differences between the amounts of IL-12

secretions was insignificant.
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Figure 2. The expressions of surface moleculesaf®) intracytoplasmic IL-12p40 (B) of
DCs from day 5, 6, 7 shown by flow cytometric as@dyrespectively (Red line: Day 7,
Green: Day 6, Blue: Day 5). The expressions of am@f molecules (C) and
intracytoplasmic 1L-12p40 (D) of DCs from day 6,87shown by flow cytometric analysis
respectively (Red line: Day 8, Green: Day 7, Bllay 6). The ratio of the surface
molecules expressions of DCs from day 5, 6, 7 o§ DE; day 5 value as 1). The ratio of
the surface molecules expressions of DCs from d&y 8 (F, day 6 value as 1).The ratio
of intracytoplasmic IL-12p40 expressions and theam of IL-12p70 secretions of DCs
from day 5, 6, 7 (G, day 5 value as 1). The ratimacytoplasmic IL-12p40 expressions

and the amount of IL-12p70 secretions of DCs fray @, 7, 8 (H, day 6 value as 1).

3. Surface molecules, intracytoplasmic IL-12p40, 1L-12p70 secretion

of third healthy donor (P3)

15



The surface molecules expressions of DCs on day 5~7 (Figuree3&)
highest on day 6 except CD80. However there were only littlerdifces
between day 6 and day 7. All the surface molecules expressions of DCs on
day 6~8 (Figure 3F) were highest on day 7. Putting the resultsriafce
molecules expressions together, it is clear that phenotypicadist
matured DCs are achieved on day 7. Considering the intracytopldismi
12 expressions of DCs in day 5~7 (Figure 3G) and day 6~8 (Figyrét 3H
is obvious that intracytoplasmic IL-12 was most expressed on day 7
Therefore the phenotypically most matured DCs and DCs expresassig
intracytoplasmic IL-12 were observed on the same day (Day 7). The
amounts of IL-12 secreted from DCs in day 5~7 (Figure 3G) and day 6~
(Figure 3H) were too small. Therefore comparing the differebetseen

the amounts of IL-12 secretions was insignificant.
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Figure 3. The expressions of surface moleculesaf®) intracytoplasmic IL-12p40 (B) of
DCs from day 5, 6, 7 shown by flow cytometric as@dyrespectively (Red line: Day 7,
Green: Day 6, Blue: Day 5). The expressions of am@f molecules (C) and
intracytoplasmic 1L-12p40 (D) of DCs from day 6,87shown by flow cytometric analysis

respectively (Red line: Day 8, Green: Day 7, Bllay 6). The ratio of the surface
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molecules expressions of DCs from day 5, 6, 7 o§ D day 5 value as 1). The ratio of
the surface molecules expressions of DCs from day 8 (F, day 6 value as 1).The ratio
of intracytoplasmic IL-12p40 expressions and theam of IL-12p70 secretions of DCs
from day 5, 6, 7 (G, day 5 value as 1). The ratimtacytoplasmic IL-12p40 expressions

and the amount of IL-12p70 secretions of DCs fray @, 7, 8 (H, day 6 value as 1).

4. Surface molecules, intracytoplasmic IL-12p40, 1L-12p70 secretion

of fourth healthy donor (P4)

The surface molecules expressions of DCs on day 5~7 éHidt)rwere
highest on day 7. The surface molecules expressions of DCs @r8ay
(Figure 4F) were all similar, but considering CD86 and CD80eamginns
it seemed that mature DCs reached highest maturation statiay Grand
maintained till day 8. Considering the results of intracytopladinit?2
expression from DCs in day 5~7 and day 6~8, intracytoplasmic lkak?
most expressed on day 7 and 8. Therefore the phenotypically most
matured DCs and DCs expressing most intracytoplasmic IL-12 were

observed on the same day (Day 7~8). The amounts of IL-12 secreted from

18



DCs in day 5~7 (Figure 4G) and day 6~8 (Figure 4H) were tool.smal
Therefore comparing the differences between the amounts of IL-12

secretions was insignificant.
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Figure 4. The expressions of surface moleculesaf®) intracytoplasmic IL-12p40 (B) of
DCs from day 5, 6, 7 shown by flow cytometric as@dyrespectively (Red line: Day 7,
Green: Day 6, Blue: Day 5). The expressions of am@f molecules (C) and
intracytoplasmic 1L-12p40 (D) of DCs from day 6,87shown by flow cytometric analysis
respectively (Red line: Day 8, Green: Day 7, Bllamy 6). The ratio of the surface
molecules expressions of DCs from day 5, 6, 7 o§ DE; day 5 value as 1). The ratio of
the surface molecules expressions of DCs from d&y 8 (F, day 6 value as 1).The ratio
of intracytoplasmic IL-12p40 expressions and theam of IL-12p70 secretions of DCs
from day 5, 6, 7 (G, day 5 value as 1). The ratimwacytoplasmic IL-12p40 expressions

and the amount of IL-12p70 secretions of DCs fray @, 7, 8 (H, day 6 value as 1).

5. Surface molecules, intracytoplasmic IL-12p40, IL-12p70 secretion

of fifth healthy donor (P5)

20



The surface molecules expressions of DCs on day 5~7 vghesh on

day 6 and CD83, CD86, HLA-DR decreased on day 7 (Figure 5E). As
mentioned earlier, it is well known that mature DCs, derived ftben
method that we used, usually mature at least for 48 hoursadtaration
stimuli supplement, so the decrease of surface molecules egpsesim

day 6 to day 7 are probably due to other factors and it is lioppate to

use these results. However the surface molecules expesgi@Cs on

day 6~8 were highest on day 7 (Figure 5F). The expression of
intracytoplasmic IL-12 of DCs in day 5~7 was highest on day 5 and
decreased following day 5 (Figure 5G) which is very odd resiilhe
expression patterns of surface molecules of DCs on day 5~7 were
incorrect so that we think the data from intracytoplasmicl2L
expressions of DCs on day 5~7 were also inappropriate taeutilihe
expression of intracytoplasmic IL-12 of DCs on day 6~8 was higirest
day 7. Therefore the phenotypically most matured DCs and DCs
expressing most intracytoplasmic IL-12 were observed on the daye
(Day 7). The amounts of IL-12 secreted from DCs in day 5~1U(Ei§G)

and day 6~8 (Figure 5H) were too small. Therefore comparing the

differences between the amounts of IL-12 secretions was insignificant

21
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Figure 5. The expressions of surface moleculesaf®) intracytoplasmic IL-12p40 (B) of
DCs from day 5, 6, 7 shown by flow cytometric as@dyrespectively (Red line: Day 7,
Green: Day 6, Blue: Day 5). The expressions of am@rf molecules (C) and
intracytoplasmic 1L-12p40 (D) of DCs from day 6,87shown by flow cytometric analysis
respectively (Red line: Day 8, Green: Day 7, Bllay 6). The ratio of the surface
molecules expressions of DCs from day 5, 6, 7 o§ DE; day 5 value as 1). The ratio of
the surface molecules expressions of DCs from d&y 8 (F, day 6 value as 1).The ratio
of intracytoplasmic IL-12p40 expressions and theam of IL-12p70 secretions of DCs
from day 5, 6, 7 (G, day 5 value as 1). The ratimacytoplasmic IL-12p40 expressions

and the amount of IL-12p70 secretions of DCs fray @, 7, 8 (H, day 6 value as 1).
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6. The mean fluorescent intensities of the surface molecules
expressions and intracytoplasmic |L-12p40 and |IL-12p70 secretions

of DCson day 5, 6, 7

"LA~ cps cpss cpgs MTediosmic secration

(pg/ml)
Day7 | 3614 1026 7208 619 1372 296
PL | Day6 | 5074 465 4179 975 9.89 193
Day5 | 1411 281 801 213 7.00 169
Day7 | 6461 1186 9933 975 1502 395
P2 | Day6 | 5233 466 2768 599 739 739
Day5 | 2576 275 1105 232 423 423
Day7 | 2076 947 2511 603 381 21
P3 | Day6 | 2764 427 3432 628 684 338
Day5 | a432 172 1683 221 755 164
Day7 | 4098 1302 6709 798 7.29 352
P4 | Day6 | 3014 459 3741 580 5.72 329
Day5 | 3395 167 1382 257 8.77 132
Day7 | 3037 537 2463 415 426 193
P5 | Day6 | 4547 326 3856 478 597 174
Day5 | 3633 162 2000 228 663 132

Table 1. Immunofluorecent intensities of surfacelanoles, intracytoplasmic IL-12p40

expressions by flow cytometry analysis and the arhofi IL-12p70 secretion among day

7,6,5

24



7. The mean fluorescent intensities of the surface molecules
expressions and intracytoplasmic |L-12p40 and |IL-12p70 secretions

of DCson day 6, 7, 8

"A cpso cpss  cpes '”traﬁff’fz'mic selcl;etlin

(pg/ml)
Day8 | 4026 1165 5840 652 13.37 287
PL | Day7 | 5950 1178 7527 813 1356 216
Day6 | 7000 1377 7328 1095 10.88 164
Days | 5735 1473 8302 773 17.37 273
P2 | Day7 | 2854 499 3032 614 7.34 291
Day6 | 4928 512 512 745 7.12 211
Day8 | 2500 977 4002  47.9 5.72 254
P3 | Day7 | 2990 956 7517 842 862 296
Day6 | 2756 722 2376 710 6.71 188
Day8 | 3000 1319 4669 685 7.14 337
P4 | Day7 | 3329 1124 6304 700 7.05 465
Day6 | 3703 501 5392 858 488 456
Days | 4157 665 4216 440 472 164
P5 | Day7 | 3989 654 6446 601 5.80 188
Day6 | 4258 356 4121 511 445 160

Table 2. Immunofluorecent intensities of surfacelenoles, intracytoplasmic IL-12p40

expressions by flow cytometry analysis and the arhofi IL-12p70 secretion among day

8,7,6
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V. DISCUSSIONS

Since DC-like cells were able to be developed in vitro floBBE4+
progenitor cells or blood monocyt&s’, numerous studies on DCs have
been relied on this in vitro methods. Additionally, original method® ha
been variously modified in different studies to improve qusitand
quantities of MoDCs. Immature DCs are usually obtained from monocytes
following culture with GM-CSF and IL-4 for 5~7 days. DC matumati
can then be induced using various inflammatory signals, such a&s tum
necrosis factor (TNF), interleukin-1 beta (I[3Y1 or bacterial derivatives
(e.g. lipopolysaccharide, lipoteichonic acid, or Ribomunyl), double-
stranded RNA, interferons and/or prostaglandinéfter maturations
signals are introduced, it takes 1 to 3 days for MoDCs to Hg ful
maturated. Also, different culture medias are used in vaoot®cols.
Numerous protocols have been developed and utilized in many
experiments. Currently, a cocktail described by Jonuleit and &evgis
used commonly in clinical studies for DC maturaffotdowever proper
periods of time for culturing immature DCs with GM-CSF andl #re not

definitely reported and also there is no recommendation for cultoee
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after treating DCs with maturation cocktail. Thereforetrigd to confirm

that 5 days, which is commonly applied time in many studies, is enough
for culturing immature DCs and also compared the mature DC plpenoty
and IL-12 secretion according to their maturation time.

In this study, the DCs of P1 did not mature properly and they were
inappropriate for data analysis. Besides the DCs of Plethef the DCs
(P2~P5) were all properly matured phenotypically. All of thdser
groups of mature DCs showed highest surface molecules erpessd
most IL-12 secretion at the same time. In case of the mat@seoD P2,
that time was day 8. However the mature DCs of P3, P4 arsthd?Bed
highest surface molecules expressions and most IL-12 secretaay ah
These results are quite different from our previously conducted
experiment in mouse DE€'s In previous mouse study, the highest peak
time was discordant between surface molecules expresaimhdlL-12
secretion. The highest expressions of surface molecules apdatee
than the highest secretion of IL-12. And also in mouse study, IL-12
secretion reached the peak level on 8 hours after adding tr@iura
cocktail, which was before the full maturation of DCs. Howénaurrent

study, IL-12 expression reached its peak level when DCs wdse fu
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maturated which was delayed compared to mouse study. The difference
between the current study and mouse study might be due to fundamental
species differences. However in recent review of the mousdamndn
DC populations by Liu YJ andoworkel”’, they emphasized the basic
similarities between the two systems. Most apparentrepiancies
between two species have reflected the differences betweameeul
generated and freshly isolated DCs rather than fundamepéaies
difference$”’.

In human studies, there are conflicting reports about the tiofifig12
and surface molecules expressing their highest levels. Roarahi
coworkers had demonstrated in human MoDCs that maturing DCs
produce high levels of IL-12 and already mature DCs made le&8 IL-
than maturing DC&. Lyerly and coworkers had reported that IL-12
expressions occurs specifically in mature BOwhich is just as same as
our results. The difference between current study and Romaundy st
could be explained by several reasons. The first one is thatrthgdriod
difference of priming culture between current study and tdysdione by
Romani and coworkers. In our study 5-day priming culture in thepces

of GM-CSF and IL-4 was done. Romani and coworkers had done initial 7-
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day priming culture in the presence of GM-CSF and IL-4 then explitt
immature cells in half. After that in the presence or alseficnaturation
stimuli, cells were cultured for 3 more days so finally tsed 10-day
old immature DCs and 10-day old mature DCs. We think the immature
and mature DCs, that they have used, are too old and exhausted to
compare IL-12 secretions and intracytoplasmic expressionssddund
reason is that incomplete washing of priming culture media. \&¢ Xs
vivo 15 with GM-CSF and IL-4 for priming culture. It is well knowhat
IL-4 is potent enhancers of IL-12 production even though IL-4 is Th2
cytoking®. The effects of IL-4 on expression of the gene encoding p40 are
bimodal: at early times during treatment (<24 hours), it inhilpd0
production, whereas at later times, it strongly enhances prodiction
Therefore if the washing of priming culture media was not enough,
remaining IL-4 might have inhibited the production of IL-12 by arl
maturing DCs on day 6.

The opposite results of current study might be due to insufficient
number of healthy donors. We could only evaluate the data from four
healthy donors because of the exclusion of data from P1. Weftinthkr

study will be necessary with more healthy donors to confirm our results.
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One of the most unexpected data was the absolute amount oédecret
IL-12p70. It only ranged between 1.32 and 7.39pg/ml. These are
extremely minimum values to be used as proper data analysigied/ to
figure out the reasons and think that there can be severahasiphs for
these results. Before mentioning the possible reasons, everhthwig
amount of IL-12 secretions were insignificant to be used in alzabysis
the intracytoplasmic IL-12p40 expressions can be representative of
bioactive IL-12 production. IL-12 is a unique heterodimeric cytokine
composed of p35 and p40, and the heterodimeric structure was shown t
be essential for its biological activity In cell lines, the expression of p40
transcripts was shown to correlate with the ability of teésdo produce
IL-12, whereas p35 mRNA was reported to be ubiquitously exutéase
almost all cell lines of either hematopoietic or nonhemataigaieigin®.
These findings led to an assumption that p40 production is reprdsenta
of bioactive IL-12 productioii™”

The explanation is that experimental errors might have infedice
results. However standard concentration graph was properly ab{difte
pg/ml ~ 300 pg/ml) and ELISA technique was done by one of our most

experienced co-worker. In addition, we had done other experimént w
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exact same DC culture protocol just 1 month before this study (usedbl
data) and detected IL-12 secretion was also negligible.

It is well known that IL-10 can be released by mature £0k-10
support Th2 response. We think IL-10 might have been secreted by
maturing DCs which resulted in low quantity of IL-12 secretion by
restraining Thl response polarization. Actually there is prevatudy
which proved IL-10 impairs IL-12 secretion in maturing BfCSo check
this possibility, we think the amount of IL-10 secretion a$l a® that of
IL-12 secretion should have been measured.

Since Jonuleit and coworkétsused TNFa, IL-183, IL-6, PGE2 for
maturation stimuli, this maturation cocktail has been used cmiynin
clinical studies for DC maturation. But there have been somertee
about PGE2 being inhibitor of IL-12 secretion by mature DS
PGE2 is known to strongly synergizes with IB-and TNFea in the
induction of phenotypical and functional final maturation of"D@GE2
renders IL-B and TNFa effective at 100-fold lower concentratidhs
Interestingly, however, in the absence of inflammatory cytokiP@&2
was completely ineffective implying that PGE2 is only éactor for IL-

138 and TNFe induced DC maturatich These effects of PGE2 are
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mediated by the elevation of intracellular cCAMP levels. PGE2 support
induction of CCR7 expression and improve DC handling by reducing cell
adherenc®. In spite of PGE2 being stong inducer of phenotypical and
functional DC maturation, DC matured in the additional presesfce
PGE2 show impaired IL-12 production and bias naive T cell develdpmen
toward the Th2 celf& The IL-12 inhibitory potential of PGE2 is dose-
dependent and with lower concentration of PGE2 as maturation itockta
IL-12 secretion was increaséd Therefore we think that high
concentration of PGE2 in our maturation cocktail might have itgdtihe
secretion of IL-12. So if we use lower concentration of PGE2, isetka
IL-12 secretion can be expected. We think further studies usirigus
concentration of PGE2 as maturation cocktail will reveal betsertse
Because the amount of IL-12p70 secretion was insignificant, st wa
frustrating that IL-12p70 secretion data were inappropriate w insgata
analysis. However, there is a report that showed the expressfons
intracytoplasmic IL-12p40 was associated with the amount df2(h70
secretion and even advocated intracellular IL-12p40 expression as a
reliable marker of functionally mature DCs. Thereforenetleough IL-

12p70 secretion data was excluded in our data analysis, we think
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intracytoplasmic IL-12p40 expression can be representative.
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V. CONCLUSION

In conclusion, DCs were most matured on day 7 and IL-12p40
expressions were also highest on day 7 in general. In contrast to ou
previous mouse study and other previous human study, IL-12p40
expressions were highest when DCs were phenotypically most chature
Discordance of our data and previous data might be explained by some
reasons, but we think more standardized and extensive studies are
necessary to resolve the controversy.

Decreased secretion of IL-12p70 might have been caused by
experimental errors or mistake, but we think there are possibilitiebaf ot
factors that caused the decrease of IL-12p70 secretion such as
fundamental problems in protocol.

According to our data, day 7 DCs can be optimal candidate to e use
in DCs immunotherapy. However, in vivo experiments and clinicallstri

are required for finding optimal mature DCs for DCs immunotherapy.
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