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Nonreducing disaccharide trehalose is used as a stabilizer and humectant in various products including cosmetics and
skincare products. However, its use has some problems. Trehalose is hydrolyzed by trehalase, a widely expressed enzyme in
multiple organisms including microbes on the skin and environment. When trehalose is hydrolyzed, two glucose molecules
are released, and it can be a nutrient of the microbes and promote their growth. It may disturb the microbial flora on the skin
and may be a cause of the deterioration and putrefaction of products containing it. The released glucose can glycate proteins
and lipids in the skin cells and accelerate the aging of the skin. New trehalose analogs that have adequate moisture retention
and protective activities and cannot be hydrolyzed and digested by trehalase and microbes are expected. More than 40
trehalose analogs were prepared including microbial metabolites and synthetic compounds. Among them, a mass-producible
metabolite of an actinomycete 4-trehalosamine and its derivative detergent compounds IMCTA-Cns (n=8-15) were selected
to be analyzed their properties in this study. Compared with trehalose, 4-trehalosamine exhibited better or comparable
protective activities on a starch, proteins, and microbial cells. 4-Trehalosamine also exhibited a high buffer capacity around
the neutral pH. 4-Trehalosamine was biologically stable that was not assimilated by microbes and not hydrolyzed by
mammalian trehalases. While IMCTA-Cn detergents could be effectively used in membrane protein extraction without the
denaturing activity, long-chain detergents IMCTA-C13 — IMCTA-C15 showed 1000-3000-fold stronger autophagy-inducing
activity in cultured cells than trehalose and are expected to become a drug lead and research reagent. These results indicate
that 4-trehalosamine and the derivative detergents are potential trehalose substitute for various purposes. They can be useful

ingredient of cosmetics and skincare products.
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A CMC? (mM) Micelle size® (nm) HLB values®
IMCTA-C8 8.02 43+17 11.52
IMCTA-CY 384 55+13 11.17
IMCTA-C10 267 59+18 10.85
IMCTA-C11 0.96 150+65 10.54
IMCTA-C12 0.58 137+64 10.25
IMCTA-C13 0.24 17.3+10.9 9.98
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%% 2T, 4-trehalosamine #%3& K Td % IMCTA-Cn 1k
EWMEAR L 720 IMCTA-C13 ZHul& LZIRITHATE D
DHDIZDONWTIR Y 37 F AL E A R b 5 —
JC BRI RS WAV R REEEATH L &
DS N Tz AL B TIEAALF L LTOR RS
Nb, Fio, WA= 77 V—FEREIMHRINLZ LD,
FHAIIE 22 EELRFPLETH D25 KO
FBCH A RAET 2 L) LRIRP LN D 2 LN S,

5. % 1

1990 AFACHIXIT HA D BURE A SEMR NS HMEUZ Lo T
TABA DB X LA 2% K EPEEDHIE SN

T,

B. mTOR OEE TH 2 p70S6K D) &1L
REEEEAN. 4-trehalosamine & IMCTA-
CniC&dA—bT7 7T —5EEH mTOR &
FEHAEDBDOTHEDHEI AR, RM
(& mTOR REEE rapamycin,

C. Trehalose 8 CALIE L /-FE D, BEEM~
7F K Q74 £ SynAS3T DIAREBRTDHTE
EEEHRAN, BREEREFERL, &
EME S (Agg) ERIEMES (Sol) 124 1F
Tl T > 7=

D. Trehalose 8 CALIEB L -fEDF— b7 7T
—BEEERF TFEB ORIRE ERET
(CDWTTRETOy bERBEREICK
VERAX 7=,

50 um

trehalose (&, Z D 25 4E1TETIEM 4-5 T M EFEEINS
IRy, BETEEMUINID L OBBIIHEM, HH
END I oTee FADHANE TSI AR OE
FHlZERLEE, B—OfE72 37V a— e LTS HHE
WCEHDHERTELDLDD—D) trehalose T 5o F L
Hi D EERED S SN 2D B Db DA —E oL SR
RELLIEHIN TV L) TIEH H05, EE. FIHHE
AT 2 b AT &7z, MREIZ X 5 trehalose D2 E
TOAE, Wt OB, [ AR E2 0 72728 |
M—DORREINLEV) ZEPHEER LONICHE KRR
BODDPERTIFETREFHTHLODEFZ 5,

4-Trehalosamine lZPEE W 2 R EAENTTHETH LD D
LE 25N, trehalose KV BENTEOPOMWHEZRT 720,
EC T NESFIHWREL B 7208 O—22 %0350 DL
b, EVIFREADATHITRGEZELTWLH DI
BUREMEDS S %o

% 7z 4-trehalosamine (&R & LTOH RIS HIFF
HHEF B, RFSETHIE SN2 IMCTA-CnibE O —iR1
FULH R TEH & LTORAH LA, trehalose ¥4 7D ) 7
F =177 V—FEH L U TR BRI BOGHEE
HHIT) =LAWL LToORS, FIHLMf RIS, 7
BB FL TR WAS, 4-trehalosamine % BLHIIZ
MasEa R, BB R LBHR e HaEH



MARE RS R4 trehalose AL &M DO WERFM & R AR EDRES

BEDEDFWHEDORFEIS SRBRA S 12N %,

B

AL EDDIZHI2) . ZRETIEE VIS TL
TeARMEHEAN T - —a 2 X b Y —WRMEICL XD
EHH L BT E9,

ARFTEIE. ARPBESER, HHIRFR, A SR, &
P B MR, ekt RER—K, &
wf, AREEEFR, RO -t B R
ERFEHE L2 1X 00, BEMLEMRETOZ 04O
CHAHCEDEDTI VY LA BESCEHPLETIT,

(5IFA3HER)
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