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Research Advances of KRN7000 Analogues and
Their Immune Activities

Feng, Junna®” Gao, Fang” Peng, Shaohui” Chen, Hua™* Li, Xiaoliu™*
(“ College of Chemistry and Environmental Science, Hebei University, Baoding 071002)
(® China University of Geosciences Great Wall College, Baoding 071000)

Abstract KRN7000 has widely biological activities, such as anti-tumor, anti-tuberculosis, anti-fungal, anti-virus, an-
ti-inflammation, and against auto-immune diseases. As the potential immunomodulator, KRN7000 can effectively activate the
natural killer T cells (NKT cells) and induce the secretion of IFN-y and IL-4 cytokines. However, IFN-y inhibited the activity
of T helper 2 cells (Ty2) and IL-4 inhibited the activity of T helper 1 cells (Ty1), which mediated humoral as well as celluar
immune reactions, respectively. The concomitant of functions of Tyl and Ty2 limits the therapeutic potential of KRN7000
against immune diseases. Therefore, developing new analogues of KRN7000 to find new immnostimulating drugs has drawn
many attentions in the world. This review presents the recent progress in the study on the structure and immune activity of the

synthesized KRN7000 derivatives.
Keywords KRN7000; immunomodulator; Ty1/Ty2
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Table 1 Substitution in positions 2, 3 or 4 of the sugar in KRN7000

R3_R*

4|65 o
S0 )
32 1

NH OH

CasHs1

Ro - -
MCMHZQ

OH

Analog R! R? R’ R* Activity

4 F OH OH OH

5 OH F OH OH Weak*

6 OH OH F OH Weak

7 OMe OH OH OH

8 OH 0OSO;Na OH OH Weak

9 OH H OH OH Weak

10 OH OH H OH Weak

11 a-Galactopyranose OH OH OH Similar®®/

12 OH p-Galactofuranose OH OH Similar®

13 OH OH OH a-Galactopyranose Similar”

“No NKT cell activation; * Sphinganine analogues (10-deoxy); ¢ Weak NKT stimulation; ¢ Similar activity compared to KRN7000;  In vitro tests performed on mice

cells; ' In vitro tests performed on human cells.
K2 PR 6 ORI KRNT000 241614
Table 2 Substitution in positions 6 of the sugar

OH.R*
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NH OH
3z T
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OH
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Q cl
14 Tyl?¢

e NH CF3
15 NH-1-naphthalenyl Tylb*
16 Substitued 1,2,3-triazole Ty1%¢
17 OMe Tyle®
18 COOH Ty17¢
19 NHCO-PEG-Me T2

“NKT stimulation activity compared to KRN7000; * Slight increasing of Tyl
stimulating activity compared to KRN7000. © In vitro tests performed on hu-
man cells. “In vivo/intro tests performed on mice cells. * Marked increasing of
Tul stimulating activity compared to KRN7000. / Slight increasing of Ty2
stimulating activity compared to KRN7000.
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Table 3 Modification of the lipid chains

HO OH
o O R6
HO Y
bl W o
O < <

SONRS

REVIEW

OH

Analogue R’ RS Activity”
99 CsH;, CyHyy Similar Ty;2"
100 C,H;s Cy3Hyy Slight increasing of Ty;2
101 CsHy, C9Hjzo Slight increasing of Ty;2
102 CsHy, CysHs, Slight increasing of Ty;2
103 CgH CysHs, Slight increasing of Ty;2
104 C1Hys CysHs, Slight increasing of Ty;2
105 CsHy, Cy 1 Hy3~CsHyo Similar T2
106 C4Hy CH; Slight increasing of Ty;2
107 C4Hy CsH;5 Marked increasing of Ty;2
108 C4Hy /(A)QE/ Catte7 Slight increasing of Tj;2
109 CigHa Ap==C1 Similar Ty,2
110 CiaH A h= = Cst Similar T;;2
111 CsHy, /k)g:/\=/C5H11 Slight increasing of T2
112 C4Hy a-Thienyl Slight increasing of Ty1
113 Ci4Hyo f-Naphthalenyl Slight increasing of Ty1
114 (CH,),Ph CysHs, Slight increasing of Ty1
115 (CH,);Ph CysHs, Slight increasing of Ty1
116 (CH,);Ph CyHys Slight increasing of Ty1
117 C4Hy (CH,)sPh Marked increasing of Ty1
118 C4Hy (CH,);Ph Marked increasing of Ty1
119 C4Hy (CH,);0Ph Marked increasing of Ty1
120 (CH,);Ph (CH,)sPh —
121 (CH,);Ph (CH,),Ph —
122 (CH,);Ph (CH,)oPh —

“Tyl or Tyy2 stimulating activity compared to KRN7000; ® Weak NKT stimulation; “ No NKT cell activation.
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