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Table 1. In vivo development of embryos following microinsemination with male germ cells from testes
which had been stored for one year (ICR strain).

Recipient females

No. embryos N 0 .
Germ cells transferred No. No. (%) implant  No. (%) offspring
No. used
pregnant
Testicular sperm 31 2 2 16 (51.6) 7 (22.6)
Elongated spermatids 32 2 2 9 (28.1) 6 (18.8)
Round Spermatids 61 3 3 26 (42.6) 7 (11.5)

Male germ cells were frozen in freezing containers and stored at -80°C.
The results within the same column were not significantly different (P > 0.05) (Fisher's exact probability
test).

Table 2. In vitro and in vivo development of embryos following microinsemination with male germ cells from frozen
mice which had been stored for 15 years.

Recipient females
. No. oocytcs No. (%) oocytes No, embryos No. (%) No. (%)
Strain of male that survived - . .
incjction cleaved transferred No implant offspring
No. used pregnant
BALB/c-nude 106 81 (76.4) 81 6 . 4 42 (51.9) 17 (21.0)
C3H/He 108 97 (89.8) 97 7 4 34 (35.1) 12 (12.4)
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Y. Toyama, Y. Matsuoka, M. Onishi, K. Masali,
M. Maekawa, K. Toshimori, M. Okabe and Y.
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Tomiyama, J. Fuijii, K. Suzuki, A. Kondo, S. D.
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abnormal lung development and
emphysema-like phenotype in core
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[wEREE, Bis T RFEYEZEL TRLSHED
A=K 0, BT TRBIGIT TR D2, 26,
74-7, 2005

H EER, MEE, SREOBRRA YA F
lzumo 3 F., FRRAT.Z2, 24(5), 490—1, 2005

SERTESE, FERE, RNAIC LA L BNV (E A
LAV TCD o747, RNAT O BRI,
67-76, I —Ahi —HR, FEREATREX,
2005

2. FoRE
HEHIEE, MNEIT, A EEM. FIIEA.
M ES s, o2lal B AERBYEERE

~ Tere~loxPY AT L% AV B BRI~

7 AD VERL | 20065465 5 | B

Naokazu Inoue, Masahito Ikawa, Ayako Isotani,
Masaru Okabe,
of Andrology

8th International Congress
“The immunoglobulin
superfamily protein [zumo is required for sperm

to fuse with eggs” 2005 June, Seoul, Korea
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Naokazu Inoue, Masahito Tkawa, Ayako Isotani,

Masaru Okabe, Gordon Research
—Fertilization & Activation of

“The

Conference
Development, immunoglobulin
superfamily protein Izumo is required for sperm
to fuse with eggs” 2005 July, New Hampshire,
USA
Ayako Isotani, Tomoko Nakanishi, Shin
Kobayashi, Jivoung Lee, Shinichiro. Chuma,
Norio Nakatsuji, Fumitoshi Ishino, Masaru
Okabe, Society for the Study of Reproduction
Annual Meeting  “GENOMIC IMPRINTING
OF XX GERM CELLS RECOVERED FROM
XXoXY CHIMERIC TESTES.” 2005 July,
Qebec, Canada
Shin Kobayashi, Masaru Okabe,
Shirokane International Symposium,
“Sexually dimorphic gene expression in
preimplantation embryo before gonadal sex

differentiation” 2005 July, Tokyo

Masaru Okabe, Gordon Research Conference
~Fertilization & Activation of Development,

“Observation of sperm—egg
interaction through gene~manipulated animals”,

2005 July, New Hampshire, USA

s, HINIEA, F EER, LA %R, 578
Al B ARAEEERE B THERZEME
WL TCRAZHED AT =X 5] 20054E10 8 | b
=l

Ayako Isotani, Shin Kobayashi, Nathan Mise,

Tomoko Nakanishi, Masahito lkawa, Kuniya

Abe , Masaru okabe, International Symposium
on Germ Cells, Epigenetics, Reprograming and
Embryonic Stem Cells, “Differentiation

of XX germ cells in testicular environment”

2005 November, Kyoto

Shin Kobayashi, Ayako Isotani, Nathan Mise,
Yoshitaka Fujihara, Kazuhiro Kaseda, Tomoko
Nakanishi, Masahito lkawa, Masaru Okabe,
International Symposium on Germ Cells,
Epigenetics, Reprograming and Embryonic

Stem Cells, “Comparison  of  gene
expression in male and female blastocysts
revealed a novel X-linked imprinted gene”

2005 November, Kyoto -

HEEFR, FINIEA, BEASET. MER:., 5
28[E] B Ay FAEMFRES [ZROKME
[T B4y Flzumo® [FlE ) 20054512 7 . 15
il

H.  ZAORFEEMED IR - BRI (FEE 5
ie)

H2 HHRE 20065-234258 : S 4 IRZE Jl bk

FBE T AR, 2005 4E 8 B 12 H HEA
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BAESBEREREREE(E ) & - BARRSTIRED
SRS E

TEe—FEy hOI bz R 7 DNAZRIT S SNPs
SRS IEE B RERKRESEM B ERR R Bl
WEHHE Bk R IRAER R RE R B =
WEHAE B TR R ESREM e e S

Bl e BEREOERE & L CETEE A ZREM P RAFZEETIC B
TRRENMED LTS I Ev—Fry NOEER~—F—& L
T by KU 7 DNA ~—J—0 SNPs (2B A B RrOm e 21T - 7,

A, FFEER

T, Fi-EREOEREYE U CHEEAE
REW IR CHEB I WS o v —E L
v & (Gallithrix jacchus, U TF~—Ftv k) %
£H L U TEEICHET 5 =3 RE& RT3
2 RY T DNA Be—h—& LTCEEITH S,
AHFFETIE, EOEREARE L LT, thosiias
TEENIZRIOTEENM HS D-1oop DL/ —7 T
AEATHT7,
B. #%EHE

fiho~—Et v METHE X TV % ntDNA D
D-loop IZHITH DNA —7 = Ripba Ltz A
I T RERO, B kb AEEETA L 5T
AT—FEREB LI, T4 ~—FHIIA e ey
= USSR L, — 5, MENEASERE
HRIFFFT DS 58T i-aer~—Fky 40
BEDIHE SR DIFET LV total DNA ZHAH L
7o gAYV RATF 2—T12L 0, Lysis
buffer (100mM Tris-HC1:pHT7.512. 5mM EDTA. 2Na,
150mM NaCl, 1.0% SDS. 50ug/ml Proteinase K) %
50010z, 55°CT 1 REHRIE L7, T, 7=
S/ 7 aamp /AT INT I (B
Sttt R P—2) % 500 u 1 M2 TIEFE,
15, 000rpm C 10 ZpfdhE L Uiz, EEEBIDx v~
RV 7 Fa—T28 L, 100%TX /—/L% 1,000 1
Iz CEFWE, 15, 000rpm T 10 43R0 L, DNA %
WE W7, BRI, 1% ) —/L&ZRVWTDNA &
gL, oy RV T7F 22— N TINA 2ERS
iz, 100M TE ES= v R Po—2) TR
L. DNAWIR & LT, MEODSEBRIZAV V=,

PCRIZ & V) BEME S 307~ DNA % X4 REEa Y o 7 —i T
HEL, —7 = RDBMThiE,
C. WoERER

40 EED e v —Fty b E2EIZD-loop 3
—7 T A LTAER, 33 BTCEEERI SR Sh
7o EHEIIZDOWTHIIREER A N OFEETI~
7=k A, Tsp EIGRAATT) . Acc I(GT+MKAC) . Mva
1 (CCHWGG) Mo T (GCNNNN#NNGC) 36 1 TN Mse I (T+TAA)

X D0 MRS, 20 5 FBEEDHIIRE:
FYA FOEBEDEIIERICE > TRER-TEY,
40 BEDaE ~—Ft Y M 8 I A—TIIRTHZ
LINTEDLZ LML,

D. BE&

TEv—FEY FOI ha FU 7 DNA~—X—
DFA%EE BAZ, T OERSIHZEL L CDD-1oop DINA
V= TR BT 0T, FORER. 33 BT SNPs D3
B3Nz, TD5L 5 BETAHIREERT A N THHTZ
EDRHALIEZ b, ARIE. 7 U RITKD
RVOHIFREER YN L HSBURE, VoD RFLPs
(restriction fragment length polymorphisms)iZ-2\>
TR 5 TETH B,

E. &% ‘

A A EREY P IR CHEF SN TE TV
aEv—Eky MEMP EEERFCEETSE
HICIRIR L 72 B~ — 0 —HAZIC B~ 2 BAORf e 21T
STFER, T b= FU 7 DNA O SNPs D3R &,
F. #feEsR
1 FRICHER
Katoh H, Yoshino S, Inui Y, Honda S, Takabayashi S.
Microsatellite genotyping for genetic quality
testing using sperm cells in the mouse. Exp. Anim.
b4: 373-376, 2005.

Takabayashi S and Katoh H A mutant mouse with
severe anemia and skin abnormalities controlled by
a new allele of the flaky skin (fsn) locus. Exp.
Anim. 54: 339-347, 2005.

Katoh H. Genetic monitoring of mice. In Handbook of
genetically engineered mice ({eds Sundberg JP,
Ichiki T), 143-156, CRC Press, FL, 2005.

2. AEESER

EMBKRS. B —Fky hOvA 72y T T4
~e—J—DFH%. § 52 BIHAREREWIZESRES, B

., 2005.

BEMBED. 7 1 —X Rag=—ICR <7 RA)5DEE
EIROGRRIFFR. (3) B/ MNERIEARERERTORE.
22 BlHAREBET VA, BB, 2005.
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BT BRI EFREME (v M7/ b BAERENIRESE)
DEERE S

FH#A 2 LCM-NP HiJR & F 7= ELISA ¥
—EEBRBIMHER CRAE L LCM BYRRE CH b - BB FE M —

SERFEE LA T ENBRRMEMERTER
W mA —IR (ESLEIMENTSEET)
FI X (ESLERGENTERT VAV AE—ER)
Hh BB (B ASAFY V=B —)

WEEE ) S BRMEIREREIER U A LR (LCMV) OFREIZI3 ELISA B XUV IFA &
DAL RT-PCR BT T\ 5, SEIOFFE T, EERIHWMEER T34 L7 LCMV
BYEA 238 UC 2. LCM-NP 25U & U TRWZ ELISA & DM EFEOR R &
WL, ZOFAMECHEREZBRM L, MEIX. SPF kDA DT EYIBRE O BH
BALB/c-nu/+, #ELIBIC LV EONIZETF ., EF L RESEZ BALB/ec-nw/+, BELTUVNY
THIFR CHRBTEN TWIMBTEO~ T AN G L MiEIZ DWW T{T>72, LCMV lysate
FUEH D WITEE LCMV HiE % Bz ELISA THHETh oz~ A ML, HHEZ
LCM-NP B T? ELISA ThEME T, il LCMV HUEICRT A KISMEIERIE TH 5 Z & 43
MeER X iul-, L72>L. ELISA TRMEOMEN IFA THIEOEHEE L H V., ZIRFIEEORET
RETDHIENRBENTZ, RT-PCR Tik, WEUTRICL > THRONIZEETRBETH
o725, HLLCMV FUARRE Sz O EE7 22 I8 (10 il : 7 %, 18—24 i : 15 L)
h 9 LDHZTH o1z, ZIVEEEBRRICLY GEERREIZHLHBH T, ZOLIRvTA
® LCMV (B %4 D B-EAICITHERE & RT-PCR % &5b® T 5 LEMI/REINT,
UL, H%EDRRORS (EF L 6AMFIE) TiXELISA TbH IFA THH LCMV fiff
BREH SN, REERREOY YA SRR ERESEE~ v 20HERE 2 EYIC
Eid 5D L TLCMV (FRZ R CEZ 2Rt bH 5 L Ebiv,

A FFFEEBY BWEFED—D>TH 5,

VU NERERBHIE X Y A LR AAERNTIZE FD LCMV BB 0
(LCMV)iX NBRILE G E DJR R & LT W EREYHE THLIZ ALY
HETHDH, LCMV {54 A IZ 1 ELISA BTz, ULirL, MEET A, BN
1 LUV IFA HE 0 HikRE S RT-PCR 23T D EBREMW iR TLCMV {53384 L
bhTng, iz, X217 A VAT FEIKEFIZ R S 7z~ U A g O Pk
SIS WM 2 LOM-NP 2 HiJfl & LT BREIZED DM 5B, SEIOMIT
V% ELISA i, $UfR & DEORISER i3, LCMV B ARG~ 7 R 38 L OGS
LCMV 2 LisnwZaetEnhb, FA% Bbhivd~ 7 A0 LCMV B A % 1@
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UC, ##z LCM-NP ZHE L LTH
Wz ELISA & OB FEDORKR% M
WL, EOFAECHERZBRET 5 2
CEEBET B,

B. #9851k
1. BE Lz~ v A&

LCMV BN D bz~ o A 384
HRITAZRDORFE T, I OWFERTH 5
COERBWRHRICEA I N, —RFE
FEEER CEAEtE . WEUBRIC X VETF%
B, —EB& Y THEGRINA~EA LTz, 14,
ASTOMRFT TrE, BEBRPIZL 5T
LCMV (TG Lo~ 7 X % 8 M #ERF
LTCEZENRBR L, SEIBELE
fiFIE~ U R 43 L4y ¢, 7 ELIBHRF DO R
#l BALB/c-nuw/+ (EET72% 6 EimICinoT7
e R TR, 200, EUIBIC LV EDS
N7-EETF (108l - 78, 18—24 il
1I50L), EEOETF 1LY 2L 12 BREF
J& & ¥ 72 BALB/c-nu/+ (3 JB), B O
V7 HERR CHE STV 2R o~ v
A (165) NHOERLIEHDTHD, B
EIZIX 0197 T M) oL/ EHE
HWKT 10 FEHRRSNo~ U A Mg % E
AL,

2. ELISA
(1) ELISA HUE

Ofi#t 2 LCM-NP $i/i : LCM-NP $E]
NE w7 A /A% Tn5 BHMIEIZE
7 L. CPE %Wz 1%NP40/PBS Tl
a2 EE LT, =OILE% IM Urea in
1% NP40/PBS . 2M Urea/PBS . 8M
Urea/PBS DNRIZEME - 0L, &RBIC
"oz BiE (HE#z LCM-NP EH)
zEHEHRIE, ARICOABEL L
polyhedrin(-)-/3% = 17 7 A L R J&EH% Tn5
B B R R AR R o 120 B3 & R BLR
ELTHERLE,

OLCMV lysate HLJF : LCMV 55 &£
(Armstrong #%) % 42f# L 7= Vero E6 #fl
% | 100%I84 L 7= B /5 C PBS THEM:
L. 1%NP40/PBS T fi##% . 12,000rpm,
570 LCE LN EEEBEDUR.
[RIERIZALER U 72 JEREY Vero E6 HIIRMA
fRIE DO RIE A RRMESUR & L CEH
L7,
OBHE LCMV iR : LCMV 55F
(Armstrong #k) % Vero E6 iRz #25&E
L, BEEARICEZY DA VR EEIRL
7o, BOICKLVMEBRELZRSE L,
8%PEG6000 33 X1 0.5 M NaCl /il %
TUANAERBESE T, Zomiik
4 PBS IZRE L. 30,760 (W V) %
sucrose cushion {ZE & L, 30,000rpm, 2
BEEIE O L7=, 30% sucrose & 60%
sucrose DE]DED 7 A )V AR F & [B]IX
L. 1%NP40/PBS TIH#E L TR
ELUTERLE,
(2) ELISA &
LROGMHE i EERRE 2T
4 VTR TAHRL, 100l 972
ELISA Fi 7' L— Mz, 4°CT—uEk
B L7 (R LCMV FLE ORI
WI=a2—7 4 VTR OIHE MR T2) 0 3
BI¥EEEZ., 78 v % JIRIREEIRT
1 REfE RS S8 72, 3 [EveE%. iR
L—h& UTHEHRLE, 100 FIZHR
Lic~y AMELHR T L— Ml Z,
IR T 1 FFEROG S W72, 3 BB,
ROV A% o 4 —BREHEfI~ 7 R
IgG Pz Mz, =R T 1 BEKEX
W7z, 3 [BIgEHHE. OPD H¥EL M,
BERTC 30 595Ut S W7z, SME IR %
Mz, WHEEZRE LT,

3. IFA
(1) TFA BUE



Vero E6 #ll |2 LCMV 55 & £k
(Armstrong #K) Z ¥ I+, EDTA/
Trypsin 403 U TR & EIX L, ek,
ARy PATA RIT TR HhELE
(13,000 cells /10 ul/ ARy 8, 7k
FCEER, UV BEIZLY VA LR
ZAER LT IFA BHPURA T A4 K&
UCHEA L7, FERE Vero E6 #llfid % 7]
BRI L CHE-BE L 0aRaE
AT7A4 F& LT,
(2) IFA ¥
PBS T 20 %3 LUV 100 FHR Lz~
v AM{E%E IFA AT A FOEEME &
SRR T 30 4y s S, PBS THEHTE,
FITC 2L~ 7 X 1gG & 37°C. BERATIC
T30 s ST, PBS Tk, =
ABNE#AE, D= T R EDTTEN
BEECElE LT,

4. RT-PCR
(1) RNA OHiH]

< 7 AEHER D RO RNA filiH %

v ~ &AW RNA #iH L7z,
(2) cDNA D&

cDNA D& Rk, TIROWEREEESR &
FUELTTAw—EHNTITo T,
ddH20 (1.25 1 1) . 5xBuffer 2 ¢ 1) . 2.5 mM
dNTP (1.25u1), 0.1 MDTT (1ul. 7
VHENTTA=— (500 g/ml) 0.5 pl,
RNA & 3l Z1ER L. 70°C T 3 3.
55°CC90 . 37CT 1 oL LT,
F D%, WEREEESR Lul ZHML, 37C
T 20 43T, 98°C T 5 43 fEIALH L, cDNA
AR LT
(3) 7FA4~—

LCMV @ nucleoprotein (NP) FEISk % 18
g 4 5 7 7 4~ — € v b
NP5-001:5’-tccatragw gcacagtgyggggtgat—3 BN
NP3-001:5’-gcatgggaraayacracaattgayc-3’

(r=a $77iX g w=a Fkid t,y =

T30 BERLE,
(4) PCR )i
PCRIZHIER DPCR¥ » b (QIAGEN

Multiplex PCR kit) & HW\TITo 7z,
ddH20 6pul). T4 ~<— (10uM)
NP5-001 (1pul). 754 ~<— (10uM)
NP3-001 (1u1). cDNAWIK (2ul),
2X QIAGEN Multiplex Master mix (10
) ZERLL, TROEKMTPCRE{T-
776

95°C 15 %y

!

94°C 30%

60°C 90 #

72°C 90 #»

X30 %A 7 v
!

72°C 104y

(5) BRIKE
PCREWIL. 2% T H 22— AT IxTAE,

100 V., 30 4 fvkE) L7z,

C. iR

ELISA TiZ. IBMHHKETO OD =
0.5 7> [EEMEHR T OD-faMHRE T
D OD>03] OEEEEME, TR T
D OD = 0.5] 7o TEHEFE T oD-
FEMHRTO 0D < 03] DOEA % IEEFR
Kt L, wEUEEORH
BALB/c-nu/+ (2 JE) T, ¥0#t 2 LCM-NP
PLRE L OVLCMV lysate HTJR CTD ELISA,
IFA DWW DI ET S 2FD3 5 & f
EXNnE, WEOBICLVELNTET

(22 JB) ClX. M2 LCM-NP iR TD
ELISA T 8 IEMNGME EHIEINTZD, B
#l LCMV HiF T ELISA TiXF DN 6
TLASFERS B EG C. 2 PED B D3 &
ESlz, LML, Mtz LCM-NP HiH
T ELISA TRt &L HIFE S /- § LD
T, 3L (B LCMV HLFETo ELISA T
Bk 7e 7= 2 L& & de) 75 IFA TS
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HIE SN, £7-. M2 LCM-NP 1/
BIURER LCMV FUFTO ELISA Tk
MWTHo7- 14LOHF T, 1 LA IFA Tk
MEHESNT, BT & 12 BERES®
7= BALB/c-nuw/+ (3 JC) Tix. f#x
LCM-NPHURE L OERILCMY HLR T
ELISA TlZapias et HE sz, L
2 L. ELISA TIX[&ME TIFA TEHHETH
ST-EFEEEL TV 1L IFA TB
MLHIEI N, N THEER CTHEE I
TWefRFED~ 7 R (16 L) T,
#2 %2 LCM-NP $TJFEL T ELISA T 4 [ER
Btk & HIE 7223, R LCMV FUR T
@ ELISA 3 X TOVFA TIT 26123 fa M & |
E 3Tz,

RT-PCR T, wEUBIC LV ELN
FETCREFITHRETH 7oy, o
VU ATIET R CEETH- T,

D. B

LCMV lysate HLJR & 5 W ITRER LCMV
FUR & A /= ELISA T L HE & h -
< 7 AMEIC OV T, M2 LCM-NP
FUR Z FV 2 ELISA T 9~ C B &
E &L, LCMV PRIk 2 OB HEIETE
ROELISAELRIZFETHD Z & D3R
Nz, Lo L UEE LCMV $1E TO ELISA
TR G H D WIEEM 2R3 i iE
R LT EHEINAILZELH DD
T, IFA EIZ X DMEBeAER L 9 5 LED
HHB, —RAZ YV —= T L LTOHE
ArlEEnv e B,

IFA Tl 7 IS B & I S 723,
#H#4 % LCM-NP HUE T ELISA Tl &
HESNTZDEFEDHND 5 JEOHTH >
7z, IFA TBtk. ELISA CEMETH 7=
DX, HEHERICL - THELNZET 1
JC & DT L FE 37~ BALB/c-nu/+
1IECH o7, PLLCMV FIERELE SN
TWBIZH 0 $ 57 ELISA TR T
o RE E U THEE iX kb

DARFENE Z B A0, B LCMV FiE
T® ELISA THEMThHoTmZ &0 b,
PFURCTII 72 < ZWPLIEBNRE TH 5 D)
tH LILRuy,

RT-PCR TiE, WEURICL - THES
NIeT _RTCOEFPIEETH -T2, —77,
PEF 22 JEDOHT ELISA H 5 WX IFA T
PLLCMV L3 R H S 7= D1 9 I A
Tholz, Thix, BEERELEZZ LT
LCMV 2 LB ERRBEIZ R > TV D
T DICTIEREEDRERBIC R >TNWDH T &
NEEEEbnsd, 72, LCMV 3% E
I CHRBESNRN BRI,
DX RFERETYRAOEHE 2 0 =
—IZ2OUVT LCMV {ERREE T 555,
PAEREDOH TIEIAR+4H5TH Y | RT-PCR
EEDPETITY) ZERXMBETHAY, E
F 1Pt & 12 B MEE &7 BALB/c-nu/+
TIEIPRBEL L REH TE R o728,
ETL 6 BHEFEL W= ELRED
BE#H O BALB/c-nu+ & ELISA T% IFA
THHLCMYV FLiRE T 5 Z & 3768
TholeZ ehb, FOLIREHEa T
—— Il EHHU EREIEE~ T X
DHIEHBE A9 5 Z & TLCMV (5% %1%
ETEHHEREGH D LBz,

E. ffiw
SEOFER LY, A2 LCM-NP HUF
% FV 72 ELISA I3%E3R D LCMV lysate $1
Fdbd0idiEE LeMV iR 2 B vz
ELISA & A~ TLCMV (%9 5 Rt
FHEUETHY, ZEEOmRNMLH—KF
AP Y —= TRE L LTOARERS
WeBEbnfz, UL, BEREELTZS
EERREDO~ 7 ADLCMV (5L E %
T 556, hiffRE L RT-PCR 2 &b
TITHINETHAH, IEL, ZD LD
ey AL ECARU ERE Sl
ADHERE L FHUICERTHZ LT
LCMV {52 R CE DAREE b b D &
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