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In the chronic demyelinated lesions of the CNS, it has long been thought that the lack of the
progenitor cells of oligodendrocytes, the myelin forming cells of the CNS, is the main cause of
remyelination failure. However, it was reported that oligodendrocyte progenitor cells (OPCs)
were present abundantly and pre-myelinating oligodendrocytes were also found in chronic
demyelinated lesions of multiple sclerosis (MS). Thus, lack of OPCs is not the main cause for the
inhibition of remyelination in chronic demyelinated lesions. This thesis is composed of two parts.
The first part is about the Olig2-lineage cell fate in chronic demyelinated lesions of a murine
demyelinating disease model to identify the cause of remyelination inhibition. Olig2 is an
essential factor for oligodendrocyte development, differentiation and maintenance. The author
found that Olig2-lineage cells differentiate into oligodendrocytes attempting to recover the
demyelinated lesions but they cannot survive. He also found that the Olig2-lineage cells are not
the main source of reactive astrocytes, which is found abundantly in demyelinating lesions.
From these results, it is considered that the environment surrounding oligodendrocytes in the
chronic demyelinated lesions is not supportive for the maintenance of myelin. Thus, in the
second part, the author explored a factor that controls the environment surrounding
oligodendrocytes. It was reported that cystatin F shows a unique expression pattern in ¢cDNA
microarray assay using PLP transgenic mouse, a demyelinating mouse model. Cystatin F is a
member of cysteine proteinase inhibitor. By using PLP transgenic mouse, cuprizone model,
myelin oligodendrocyte glycoprotein experimental autoimmune encephalomyelitis (MOG EAE)
model aﬁd the spinal cord sample of MS patient, the authors reported that cystatin F is
expressed by microglia only in remyelinating lesions (Ma, Tanaka, Shimizu et al., 2011). From
these results, the author generated mice whose gene expressions can be manipulated to suppress
and overexpress cystatin F gene by using FAST system to explore the role of cystatin F and
applied FAST system derived cystatin F knock down (CysF KD) mouse to MOG EAE model
(FAST system: Tanaka et al., 2010). The author found that MOG EAE model of CysF KD mouse
showed more severe symptom and wider demyelinated lesions than those of wild type mouse.
From these results, it is suggested that cystatin F works to prevent expansion of demyelination
lesions or is important for remyelination. Moreover, it was reported that cystatin F inhibits
cathepsin C under the physiological condition (Hamilton et al., 2008). Thus, the author examined
the expression patterns of cystatin F and cathepsin C in MOG EAE model using wild type mouse.
He found that their pattern was similar in remyelinating lesions but in chronic lesions, cystatin
F ceased expression and cathepsin C expression remained. Additionally, the author found that
cystatin I and cathepsin C colocalized in primary cultured microglia. Therefore, it is considered
that one of the functions of cystatin F is to inhibit cathepsin C in demyelinating disease.

From these results, the author concluded that OPCs differentiate into oligodendrocytes
preferentially to recover the demyelinated lesions but fail to survive in chronic demyelinated
lesions and that microglia change their own character responding to myelin degeneration by

expressing cystatin F to support remyelination. However, chronic demyelinated lesions appear
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when cystatin F is no more expressed in microglia. Thus, cystatin F expression could be one of

the regulatory mechanisms switching from remyelination to demyelination.
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EhOHEABRROBERBERICBNT, BHFETEAVWERIHEMEEHBR T4
IF > RodA FORIBHBOPOORMTHHEEZLNTERE, LMALANS BEE
THEEREMOF Y I57 2 ROV RR OPCHEEICHEET L ENBEINEED,
OPC ORMEGHBMBAMBHO ELERTRANEEZISNTNS, KHTITTEWHR & 75
DTBU. AR TIEPLP bRV IR UAERAND I LK D BEHEERICBT
5FVIATF ROV POBRKRSMEDPHH ENTWAERE., FUITF>RovyA ok
o SME - MERFICBID B Olig2 M AT B O M o B 1 BB 5L 1= B 1 B M HSE & & B BF T
B LTI THNRKDIEER 2. TOMKER, Olig2 BHMEIIHEE2EET S L S ICH
BERAVIT > ROvA PEHE/RALET 2500, T0%. ZHLTLENEHE%
T DI LENTERIE O TVNBRENS ZERHSMITE > /2. F. Olig2 B
R ERETEECAONARKBET A OV FOFEREBETIRREVNENS Z &
LIRENZ. O O0lig2 REMBEMNEBHREROBEENS. BENMB IR I BFY IF
ROYA FEWMDESREN, @HOHERICEo T AnENnS I ENEZ NS,
BRIZAVITFT ROV FORBOBEZHHTIEFR2. PLP RSV APz ow R
TDADDNAZRAWESRA 707 V—f@BIRICE> THERLUEER, BFROBKENY —
ERULEVAIF U FBEFIREBL THERfT> 2. VAIF O FIRVATFI>7O5
T—EA YD~ THD,. IDVAYF U FRBEEEREETIN T ZATHS PLP
FIAP2ZwIRIR, FaT UV EFTI. myelin oligodendrocyte glycoprotein
experimental autoimmune encephalomyelitis (MOG EAE)E T ). X » I L FHETILE
BEOHFHHERMOY > TN eANTHEBEERML TOARRERNDDENS ZENHHM
o J/z(Ma et al,, 2011)e CNEDHRENLIATF 2 F OBEZFARDS EHIC FAST > X
7 I (Tanaka et al., 2010)ZFANT., YA F U FORBEME 20T ZTI R (X
FFUF /v T I TUR) BEML, MOGEAE EF)NVICHHALE. TOBE, B4
RRTARHURTIRAIFUF ) w50 ATRERERBZICBNTERMNE
UL RBZENDM oz, £, BMBEOARZIBHERITHARTAKELIRZENS Z &
WP oTce TDTENSE, PAFFUFRBECHBENENDDEE <, &5 WIiTEHEY
ODHERCHKHETHEZENDI I ENEZONS, £, YAFFOFREENEETIRBL
ThHTF T COEEEZMETEEND ZENRE TN TS =D (Hamilton et al.,
2008). HHEATTAD MOG EAE EFNZEZRANVWTENFNORENY — L 2BERLE L
25, BUEKBRTRIAIFOFORANBLBLIRD, h5F 7L CORBEOBRNES &
WS ZENFERITAD MOGEAE EF VORI E Doz, £, RERI Y
DU 7EBNWTINSORBENERENE, ChHDZ LD, YAFFLFOER
BFEO—DELTAHT I COBHBEENREZ OGNS, UL Z XD, BEMEERE
KBWTOPCRUEMEEEAL LS LHMERAYIF ROYA FeHET 25004
EERNIBNENS ZENHES MR-z, BEMICHET S ETIRIZOFNY 7IdBgc
BRICKISLUTHIOHEAZEA BB, FORTHREE2FETLIAIYF LRI
HBHBEZEZTR -T2 E2LTWAIENHLN LR, CORBEBETTEI &
NREREROERICFEL TVWBIENREBINE. UEOKERIZ. BEBBEERCD
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