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We planned the expression analysis of micro RNAs on between human follicular
lymphomas (FLs) and their non-neoplastic counterpart, germinal centers (GCs) to elucidate
the lymphomagenesis of FLs. From the results of miRNA profiling of human FLs in
comparison with that of GCs, also of quantitative analysis by real-time PCR for sorted GC
cells and FL cells, miR-146a and miR-193b revealed to be up-regulated in FLs than GCs,
whereas miR-26a seemed to be down-regulated. Based on these results, we further
generated transgenic mice overexpressing mouse miR-146a under regulation by
immunoglobulin enhancer/promotor, and explore the phenotypic features of their B cells.
Consequently, splenic GCs in miR-146a Tg mice seemed to be enlarged in response to
stimulation by an exogenous antigen than those in wild type mice. The details are still
under investigation now.

SN IR TE R
(BAEHAT - 1)
[ERESETE LiEESE & @t

200 84K 1,700, 000 510, 000 2,210, 000
200 9% 1, 300, 000 390, 000 1, 690, 000
20104 700, 000 210, 000 910, 000

FHE

FHE
oG 3, 700, 000 1,110, 000 4,810, 000

]3

TIesY 8 © UK
L

BOSE - AE - EREEY: - AR 6908
R SFRER., WM Y o 2B, microRNA, FWRHRLH,

TG oAV 2=y =T R



1. WFERMEL IO 5

ITEFEH STV 5 snoRNA, miRNA 72 &
@ small non-coding RNA 1%, Mifgo/> k<
HEFEHI NI R E B A 525 2 ERH D
ATV D3, RO E T O R BB RE (2 BY
55 BARIE IR E LTV 5, snoRNA I
RNA DEMfIZ X DB TFEMDOELE
miRNA X mRNA D3 fi#Z L 28 TFHEY
O Z BT BT, WE &b — R eEER
IR LR & B0 | EETEETNERE & v
Yam—rRTuv ATEE, FE—HTFD
FEBENREN LD IEN & s 1 2 B ) 28T
AR RS RE DGO NE IS O AN 72y AW
FHRHE A MRS Z D TR0 LD
LEZD, —H. VIUNEL EORARMH
W B O Fs R 7kt bt ORBFZE T, J8HEME Y
UNEE FORARMTHHEF L, I HIT
~ v MV X BB LT e AR 5T
IEH TR O U< e g i —
ROFHE LTHONIFENH 5,

2. WHEOHB
DPNHOINIFEROTIE ORI E S TH - 7 FF
HEHIRER ORiL - e~ 7 XA &
7 va UEINEIGH LTI ORMEMIL DR
ADOEAZ TR L2, ZD 3HIZDONTO
snoRNA, miRNAZ{EH L7 FE# 28 7 0
TrA VT EERL, ZOFHRED EITR
FHOMNMIEINTWRWEELIBS IO B ##
Jie 5 25 R A T R L B o 2 R By - BE D R 1%
Z BARK) - MR- 2 Z L2 HE L
776

3. WFEED Ik

(RIFZE S ORI L)

I : ~A7uXAkvrva Tt Lz%
FLHJHIIR R O & fn IR % snoRNA,
miRNA ZH0a & L7 small RNA 72774 Y
7 C L iR,

II . EWIRHL, JEREMEY N E, = b

SV I 2\ 7 A E 2 2k RNA 2 [RE L,

JEFHIRAR I Z 4L 6 A8 A L CE Offifa A4
W ZE e (B&EE - o0fb - BhRE) BB,
III : small RNA ORERIGEAH Y 1527 — 2~
—A&EFH L TRIAR, EDOFRELEZ Y
JE « RO Y oo SHRR SR BHZ R 5 5%
FHARAL AT L0 SRV SR U BARRY - 3%
AR,

(eI 3 A=FH o0 BARAY 22 iF 98 5 1)

[ PR 2 OFEEEDFHE ]

© snoRNA, miRNA DR T 757 A4 U 7
& real—time PCR (2 X DT GIEDIEZE),
@ 7. reactive lymphoid hyperplasia (3
). gradel JEHRAMEY o NE (34) OAFE
BRI ELRRS O R b~ A 7 n XA &
7 varEFETTLH, DR EfL,
> R OVHE EESPETERE (FL) 1220 C small RNA
Z&Tr total RNA ZHH - #ifk L.

sonRNA, miRNA 7’ 7 7> A4 U o 7% 7T LA
— M ZEHWTESE, iz X Bdhz w3
## (GC vs FL, GC vs MZ, FL vs MZ) 22\ T
sno, miRNA F real-time PCR % FV T HELME
ZHER L. Fr A RNA OROAZRZ4T 5, (R
N— U BEE)

@snoR, miR FFEA) real-time PCRIZ L D
BMEOMERMEZEITER L ClE. = DT RNA
B FE LT, TUAIZHWRNA & &%
W2, sz e MEPEX Y CD38+, TgD-4r
B (PRHLS7E) . CD38-, TgD+4rH (v b
JLAE4Y ) %L — & — (FACSAria) (2 T4y
BEfhH U7z RNA, K OVe MIERaME U oo <JEHm
Jakk (FL-18 (FL gradel) : A Bt 1= L v fit
5)RNA Z Of8 ClRERIZEEMTICH WS Z &
ko, #HEOEHEMEEZEO HIEEXEINZ 5,
QKlZ. Zhbv s T v 7 LEEN (Fh
KI5~ 1 0 BlnFaifEZ) ZMIZEAL
TEOHIBOENEE (HEFHRE - 748 F— T A
PME « A F LD ESBAR T - X /3T 5
BEE DT =) XA TDE) B -
fiERT 3 5,

Bz X, WL (GC) 1 ikt X
fllE (FL) | /%% —2TlE, b gAY
SEMRRE (FL—18) 1245% miR, snoR
AT L CEANEITERE L
Nucleofector; Amaxa ff, BEVME U R L F 4
LA (RNAiIMax ; Invitrogen 1) 72 &)
WZRHL (G C) | D olkatE Y Nl (F
L) 1 /3%—>Tl&, FL—1 8IZ anti-miR
BEANTDLH, HDOHWIEKRMB U o/ BRA IFER
(LERT—FMDOGC CTFu—7 243 niR,
snoR ZE AT 35, EAZOMILIZOWT, Hl
oD EEEhRE, 7R b —3 R gzt JBRER
oA b 7= ) B AT DEITDONT,
MTT assay. HURSAARHIFLS ionomycin AL
POMERER EDOT R b— RFKIZHD
< apoptosis marker {Z X % FACScan fi&HT.
Vo AKX 7 ay ~h, RT-PCR, A F /LI
PCR, . BAMUERESLES, MIEML e & & Of
LTtz tED 5, AERENNAGND
snoR, miR {22V T, FL-18 ~@ Hjl RNA
WA DI S THERNA D F DA G HEE
X CHEML, RO EITS, 2, 56
NT=T—ZIZFESNT, 5 CHFEEOE b
TR Y > SRR CRER DSBS LD
D% [FRRD FIEIZ TRIET b,

[ Rk 2 1AEOF ]

@ni N L= ERREE R o L &
TERRME Y o RO TR O =
kZ A R FE B AL miRNA [ZHDW T, AR
TOREOHE (EEFMECHIRAELT - 7R
= AP EICER) BB T D70,
EFFLE L CHRAniRNA I T oAV =
= =g AOERERAR D, BARMIZIE,
WVIAATZE B miRNAIZDOWT T Fe—7 L



2B~ AmiRNA & ARk AE  n—= )
L. immunoglobulin enhancer/promotor &
Bl FicZha~ 7 A B cell THREIIIZ
F&H19 % transgenic mouse ZAEALT B,

[ ¥Rk 2 2 OFHHE ]

@ EEIT/ER LT- Tg ~ 7 ZIZHOWT, R
RV oD EE S AR BE G- B kR & 72 R
FINZ T, WOl oOBRE DA B DA KA
AT L. BFRA72 T = ) A T HEIRT G
BERZR L., HEHEMEY L oNETH DIERMEY
/D FEAEREHINT 351T % K5 7E 0O miRNA D 5-
L EEALMNCL TN, Zhicko T,
VERMEY U ER X O ORMTH D IR
D B AR DB 7 7253 109 R OB 0 T+
o 2onte,

4. WFFERE
D : miR-146a IZIRF T R L, M Y o
ANETRERAICHEBLEA LTS,

RIGHEY 2i\E SHEAE

WL ]

GOEHY | . MZHWIRY MZE/Y

iRt o3
@ SAHE
an B ¥ LWFhiyumyik
E‘:L"ﬁr 5 1Zsmall RNASRH

EROZE L W RS REERY A (% 3
Bl BIRHLERY. U o EOFEEREESE
Whk~A a4 aTHYVPHLL

8
7
8
= 5
?Zc 4
g 3
E 2
1
0 [ ol | [ 1 11
miR-26a miR-146a miR-1936 miR-379
Hnaive 707 022 003 0.06
uGG 216 067 006 iz
oFL-18 100 100 100 100

(3% 301X mature miR OISERL L)

Pre-, mature miR OEEZ hifig L7=fER L 0 |
miR-146a IXJEMME Y o EIZIB VTR L
TR efEa BENTTEL TS Z L
DR ENTZ, £72. mi-193b & [FEAE O
(1 OfFEgmE) AR5 AL, ¥ miR-26a (X8
HUMZ B W OB E <, IEfatEY Vi T
IEFEANIMZ B TWD Z LV HIBA LT,

@ : miR-146a, miR-193b FHFELF T > AV <
=y 7= U AR,

B A BLAIC EFE > micro RNA & 38
% (Ig enhancer/promotor—driven) b 7
AV x =y 7T ARSI & O3
RIS CIERR LTz, PRI #—=a X |
T varve, YU x2—ERWEEICXLY A
Yoz va BB ELIEY T AT — VK
H genomic DNA Z FAWN/= % A B2 7 DfE B
Tbhs,

C miRNA array, snoRNA array |ZHERH L7=, e 1(11;1
a7 7 A IVORER, TRO X D 72 miR A —I-l iy Y -1
MBS F DA & LTS bk, =N/ 7 a5
~ e romcner o ; o
_____h_q_____-‘ shoRNA — 3.4kb 0.7kb 2.4kb 0.5kb Tg
GCT&FLl US2, L20 ets hsa 379, 194 ste mo
GCl &FLT ACAS, 14q(I-B) etc 2 miR26a, 1463 M us
GC1 &MZ | ua3, UTE et hsa mif1930, 323 et e)
GClamz] 14q(1-8), USO ete hsa miR3e, et
ZORERENS . &SIk B S R
DR E Y —7 v 7 LMY 7 (2
Bi)  LURRAPE Y o IEM K FL-18 2 ikt
BHZ., real-time PCR 5T 77 A4V 7 g _
FERD D OFERMBR T EAE IOV TR L& e " ap
Hoie L C & & IR A A B miR 2480 AT,
FEci real-time PCRIZ KL 2 3BLEER R, = e BN
a _ 3dakb 0.7kb 19kb 0.5kb
- 7
] [
g = . (miR
: g I — -193
0 pre-miR-26a pre-miR-146a pre-miR-193b pre-miR-379 b Tg
Bnaive 0.39 025 625 671 mous
B|GG 049 032 045 1.30
OFL-18 0.52 757 585 710 e)
(3% 3003 pre-miR 0 EHES) @ :

NG VAV 2=y I ADBHNT = /) ¥



A T DT,

FF miR-146a Tg, miR-193b Tg ¥ 7 A% wild

type £ EHIZT =) XA TRBIEBRIZHND

TEfrHCch 5,

BEE TITHBA L TV DHREE -

« BREHUR (EARIMERDIEIERNES) (25 L
TR SN 5 G TEREAN R .o A
RIZEBND D,

< PRAFLE AR F5 . B R EE SR 1 2 AR
(BCR;B-cell antigen receptor) Z#N T 5
U7y Rfilgg (BT IgM HuiREst) o3
DI RN D 5, (R S VTR
B fifa O - BhRE A T 5 72 ,)

(CRENZME L2 RET)

No treat SRBC x4 SRBC x3 + anti-igM
- —— iy A ¥ e

#n

Bl

miR-146a Tg ~ 7 A DRHLLNE, SRBC I
5t LT WT R0 miR-193b = 7 2R D ZF N A FEHEE
(ZBHMET B Iz bl LT & ML « K
THEAND 5,

miR-146a Tg ~ 7 A DIRHLLNZE, SRBC HIlLIZ
X B E AL, BCR OV T R ThHPL~
7 2 IM PR EIZ L > THIBME LR, —
J5. WD R miR-193b ~ 7 2 CIIFEHIL = >
n—ABEL D L & BICEMHEICH D,

DL ED#E R OEREE L D4y FHEF. IR
R DO MRIC SO W CERIEMIT T Th 5,

5. LRI ILE
(WFFEFA . WHIEo R e O IE# |2
(=S5

UGdEssams0) (BH 17 40)

1. Sato, Y., Ichimura, K., Tanaka, T.,
Takata, K., Morito, T., Sato, H., Sato, Y.,
Kondo, E., Yanai, H., Ohara, N., Oka,. T,
Yoshino, T.: Duodenal follicular
lymphomas share common characteristics
with mucosa—associated lymphoid tissue
lymphomas.” /. Clin. Pathol. 61:
377-381, 2008.

2. Akimzhanov, A., Krenacs, L., Schlegel,
T., Klein-Hessling, S., Bagdi, E.,

Stelkovics, E., Kondo, E., Chuvpilo, S.,
Wilke, P., Avots ,A., Gattenlshner, S.,
Miiller—-Hermelink, H-K., Palmetshofer, A.,
Serfling, E. Epigenetic Changes and
Suppression of the Nuclear Factor of
Activated T Cell 1 (MFATCI) Promoter in
Human  Lymphomas  with  Defects in
Immunoreceptor Signaling. Am. J. Pathol.
172: 215-224, 2008.

3. Kondo, E., Tanaka, T., Miyake, T.,
Ichikawa, T., Hirai, M., Adachi, M.,
Yoshikawa, K., Ichimura, K., Ohara, N.,
Moriwaki, A., Date, I., Ueda, R., Yoshino,
T. : Potent synergy of dual antitumor
peptides for growth suppression of human
glioblastoma cell lines. Mol. Cancer Ther.
7: 1461-1471, June 1, 2008.

4. Ohashi, K., Rai, K., Fujiwara, Y., Osawa,
M., Hirano, S., Takata, K., Kondo, E.,
Yoshino, T, Takata, M., Tanimoto, M. :
Induction of lung adenocarcinoma in
transgenic mice expressing activated EGFR
driven by the SP-C promoter. Cancer Sci.
99(9) :1747-53, 2008.

5. Sato, Y., Ohshima, K., Ichimura, K.,
Sato, M., Yamadori, I., Tanaka, T., Takata,
K., Morito,Y, Kondo, E., Yoshino, T.
Ocular adnexal IgG4-related disease has
uniform clinicopathology. Pathol. Int.
58: 465-470, 2008.

6. Nakahara H, Misawa H, Hayashi T, Kondo
E, Yuasa T, Kubota Y, Seita M, Kawamoto H,
Hassan WA, Hassan RA, Javed SM, Tanaka M,
Endo H, Noguchi H, Matsumoto S, Takata K,
Tashiro Y, Nakaji S, Ozaki T, Kobayashi N. :
Bone repair by transplantation of
hTERT-immortalized human mesenchymal stem
cells in mice. Transplantation. 88(3):
346-353, 2009.

7. Takata K, Sato Y, Nakamura N, Kikuti YY,
Ichimura K, Tanaka T, Morito T, Tamura M,
Oka T, Kondo E, Okada H, Tari A, Yoshino
T.: Duodenal and nodal follicular
lymphomas are distinct: the former lacks
activation—induced cytidine deaminase and
follicular dendritic cells despite
ongoing somatic hypermutations. Mod
Pathol, 22: 940-949, 2009.

8. Tanaka T, Ichimura K, Sato Y, Takata K,
Morito T, Tamura M, Kondo E, Ohara N, Yanai
H, Sakai M, Takahashi S, Yoshino T.:
Frequent downregulation or loss of CD79a
expression in plasma cell myelomas:
potential clue for diagnosis. Pathol Int,
59: 804-808, 2009.

9. Navarro—Alvarez N, Soto—Gutierrez A,
Chen Y, Caballero—Corbalan J, Hassan W,



Kobayashi S, Takei J, Kondo Y, Iwamuro M,
Yamamoto K, Kondo E, Tanaka N, FoxI],
Kobayashi N: Intramuscular
transplantation of engineered
hepatictissueconstructs corrects acute
and chronic liver failure in mice. Journal
of Hepatology 52; 211-219, 2010.

10. Okamoto N, Kuwahara K, Ohta
K, Kitabatake M, Takagi K, Mizuta H, Kondo
E and Sakaguchi N.: Germinal
center—associated nuclear protein (GANP)
is involved in mRNA export of Shugoshin-—1
required for centromere cohesion and in
sister—chromatid exchange. Genes to Cells,
15: 471-484, 2010

11. *Navarro—Alvarez N, *Kondo E,
*Soto—gutierrez A, Kawamoto H, Hassan W,
YuasaT, Kubota Y, Seita M, Nakahara H,
Hayashi T, Nishikawa Y, Hassan
RARA, JavedSM, Noguchi H, Matsumoto S,
Nakaji S, Tanaka N, Kobayashi N: Isolation
andpropagation of a human CD133-negative
colon tumor—derived cell line
withtumorigenic and angiogenic properties
Cell Transplantation 19: 865-877, 2010.
(*these authors are equally contributed.)
12. Kawamoto H, Yuasa T, Kubota Y, Seita
M, Sasamoto H, Javed SM, Hayashi
T, Nakahara H, Hassan R, Iwamuro M, Kondo
E, Nakaji S, Tanaka N, Kobayashi
N:Characteristics of CD133(+) human colon
cancer SW620 cells. CellTransplantation
19: 857-864, 2010

13. Matsui M, Shimizu, Y Ikehara Y,
Kondo E, Kodera Y, Nakanishi H. : Targeted
delivery of oligomannose—coated liposome
to the omental micrometastasis by
peritoneal macrophages from patients with
gastric cancer. Cancer Sci, 101: 1670-1677,
2010.

14. Iwamuro M, Komaki T, Kubota Y, Seita
M, Kawamoto H, Yuasa T, Javed SM, Hassan
RARA, Nakaji S, Nishikawa Y, Kondo E,
Yamamoto K, Kobayashi N: Comparative
analysis of endoderm formation efficiency
between mouse EScellsand iPS cells. Cel/
Transplantation 19: 831-839, 2010.

15. Iwamuro M, Komaki T, Kubota Y, Seita
M, Kawamoto H, Yuasa T, Javed SM, Hassan
RARA, Nakaji S, Nishikawa Y, Kondo E,
Yamamoto K, Fox IJ, KobayashiN: Hepatic
differentiation of mouse iPS cells in
vitro. CellTransplantation 19: 841-847
2010.

16. Nakaya T, Kuwahara K, Ohta K,
Kitabatake M, Toda T, Takeda N, Tani T,
Kondo E, Sakaguchi N.: Critical role of

Pcid2 in B cell survival through the
regulation of MAD2 expression. J. Immunol,
185: 5180-5187, 2010.

17.  Yamamoto T, Navarro—Alvarez N,
Soto—Gutierrez A, VYuasa T, Iwamuro M,
Kubota Y, Seita M, Kawamoto H, Javed SM,
Kondo E, Noguchi H, Kobayashi S, Nakaji S,
Kobayashi N.: Treatment of acute liver
failure in mice by hepatocyte
xenotransplantation. Cell Transplant, 19:
799-806, 2010.

(Fa%R) G2 51)
SR 2 0 4 )

9 7 AARREESRS (214)
%1 2B AR A FIERER TS (1140)
%6 7 B0 AR TSR (14F)

o5 3 MIPE B AT EAI A gt (1 1F)
Ehrlich I1-2nd world Conference on Magic
Bullets  (114)

20" EORTC-NCI-AACR Sympo jium
[SERE 2 1 4R )

%9 8 A AR SRR (214)
%1 3| AR AL FIERER TS (114F)
%56 8Bl A A TR (14F)

The 2nd  Annual Protein and Peptide
Conference (PepCon-2009) (1 1)

CTS - JSOPMB Joint Conference
Symposium (1 f4)

SRk 2 2 45

%9 9 A AR SR (210)

19 AAN A ESRE (114)
%1 AR AR A FIERER TS (114F)
%6 9Bl A AR TR RE (514)

%8 3mAAFE YRS (21F)
22" EORTC-NCI-AACR Sympo jium

(1)

(1)
(XEF] o)

(PEZEIY PERE)
ORI (G o )

Py
LR
MR
FHSE -
&7
HIFEEA A -
E RS DI

OFFRIL (B0 14)
LW

G
MR



TEHA -
Hg .
BEHHAB
E N2 DR

(& Dfth)
R— Br— D

6. AFFEREAR
O e =
STHEDEME  (KONDO EISAKU)
FRRN A X — (WFFERT) IEERELY:
- B
e %= 30252951

(2) WF7E55 14

WMREES

(3) LT T
« )

WHIEHE &



