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Abstract: In this study, we aim to develop a pH-sensitive transmembrane peptide TH (AGYLLGHINLHH
LAHL(Aib)HHIL-Cys) modified liposome loaded with immunoadjuvant a-galactosylceramides (aGC-TH-
Lip) and then investigate its effect on the immune function in tumor-bearing mice and its immune mechanism
of action. The liposomes were prepared by membrane dispersion-probe ultrasound method and the size and
zeta potential of aGC-TH-Lip were also characterized. The uptake of TH modified liposomes (TH-Lip) and
polyethylene glycols modified liposomes (PEG-Lip) in DC2.4 cells in vitro were analyzed and the activation of
natural killer T (NKT), natural killer (NK) and macrophages in tumor-bearing mice were also measured after
systemic administrations of samples. Besides, the degree of maturation of dendritic cell (DC), the number of
cytotoxic T lymphocyte (CTL) and the differentiation of helper T cell (Th) were determined. The results
showed the particle size of aGC-TH-Lip was about 117.9 nm and the zeta potential was about —8.37 mV under
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the neutral condition (pH 7.4) and the aGC-TH-Lip had high serum stability in 50% fetal bovine serum.
The uptake of TH-Lip in DC2.4 cells in vitro was 1.48 times higher than that of PEG-Lip. After systemic
administrations of the samples, the numbers of NKT cells, NK cells and macrophages in tumor-bearing mice
were (0.43+£0.048) %, (12.80+0.50) % and (3.13£0.26) %, respectively, and the number of mature DCs and
CTLs reached (2.30+0.22) % and (32.30+0.80) % separately, which was significantly different from the control
group. Finally, we discovered the aGC-TH-Lip had the strongest induction effect on the differentiation of

Thl cells, while barely promote the differentiation of Th2 cells. All the above results demonstrated that the

aGC-TH-Lip can improve the immune the activity of mice, enhance the effect of a-galactosylceramide and

promote the differentiation of lymphocytes toward the direction of cellular immunity, which consequently

achieve a better anti-cancer immune activity.
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N-(car-boxyfluorescein) (CFPE, 3% [# Avanti Polar Lipids
/2 7); Anti-Mouse alpha GalCer: CD1d & &¥1Puik.
FRAIR VLR (FITC) FridiIHt/N R CD86. H4L
®A (PE) #icHIPL/R CD1les FITC Fric HIHT/
f. CD8a. FITC #ricfIHi/ i NK1.1. FITC FricHJ
i/ CD14 (321 eBioscience A ); FI4HfE/ %2
(IL-2) ELISA {7 & . H4if /% -4 (IL-4) ELISA i
7 & (£[E R&D Systems A #); HARIRF L Ay
IEL

1088 HEREZA KA (RE-200B, L0 R A 4k AX
) HEZ SR (ZHWY-100B, 83 E T
BT, BOCHLE A /zeta HAAL AT (Nano ZS90,
Ye[E Malvern A #]); 8 P40 MO AL (JY92-11,
TR R AT, WA A A (Cytomics™
FC500, 3£ [E Beckman Coulter A ),

DSPE-PEG2000-TH & K DSPE-PEG,p-Mal
(3 umol) M1 TH (4.5 umol) V&R T- & 45 A BEHIIR &
W21, vy, ZRAWFEHR =L (6 pmol). =
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Table 1 Size and zeta potential of aGC-TH-Lip under different

pH conditions. n=3, x+s. aGC: a-Galactosylceramides; TH:

AGYLLGHINLHHLAHL(Aib)HHIL-Cys; Lip: Liposome; PDI:
Polydispersity index

Zeta-potential

Liposome Size/nm PDI

/mV
aGC-TH-Lip (pH 6.3) 118.2+4.7 0.198 +0.03 3.48 +£0.5
aGC-TH-Lip (pH7.4)  117.9+3.6  0236+0.05 -837+0.4
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Figure 1 The variations in turbidity (represented by transmit-
tance) of aGC-TH-Lip, TH-Lip and PEG-Lip in 50% FBS within
48 h at 37 'C. n=3, x+s. PEG: Polyethylene glycol; FBS:
Fetal bovine serum
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Figure 2 The quantitative result of the fluorescence intensity in
DC2.4 cells incubated with TH-Lip or PEG-Lip. n=5, X +s.
"P<0.01 vs PEG-Lip group
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Figure 3 The relative amount of NKT cells at day 7 after twice
systemic administrations of samples. n=4, ¥+s.  P<0.0l

vs Hepes group; 44p<0.01 vs free aGC group
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Figure 4 Relative amount of immune cells (NK cells, macro-
phages) in spleens at day 7 after twice systemic administrations
of samples. A: The relative amount of NK cells in spleens. B:

The relative amount of macrophages in spleens. n=4, X =*s.

*P<0.01 vs Hepes group; 24p<0.01 vs free aGC group
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Figure 5 The relative amount of double positive cells (repre-
senting mature DC cells) in spleens at day 7 after twice systemic
n=4, ¥+s. P<0.01 vs Hepes
group; ““P<0.01 vs free aGC group

administrations of samples.
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Figure 6 The relative amount of CD8'T cells (representing
CTL) in spleens at day 7 after twice systemic administrations of
samples. n=4, x=s. "P<0.01 vs Hepes group; 24pP<0.01
vs free aGC group
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Figure 7 The secretion of IL-2 and IL-4 after intravenous
administration of samples. A: IL-2 level measured on the 3rd
day after administration process. B: IL-2 level measured on the
6th day after administration process. C: IL-4 level measured
D: IL-4 level
measured on the 6th day after administration process. n =4,
¥+s. TP<0.01, ""P<0.001 vs Hepes group; “““P<0.001 vs
free aGC group

on the 3rd day after administration process.
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