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Development of SCID mice and the human immune reconstitution in SCID mice

WEK HR M R, FHHR FR

LA NS BN T AR A S ak /) B (severe combined
immunodeficiency mice, SCID mice ) {4 P9 55 247 DI AE YA ol &
45 1 LA AR ol s R R e L 7D S e A (S B R L 4% AT
57 NG 5 5% PR T PR /b S B Y XE R, 1988 4F Mosier 5"
5 A1 L RS A €. B-17 SCID /N B YR T AT
hH SCID GURBSTY , A8 3 1l T /40 40 % 25 5K 5 S B Bl
JE AT FEHC AR P 20 R AN T 33 245 0 A P SRR A £ S s
I3 L T4 40 8  SCID-repopulating cell, SRC), b AR A A R FR A
Hu-SRC-SCID B e 7300 601 FH 0K 5 SR8 i s/ BLAT A
FEB R A NK 40T P S5 Gk B , 0 4 oK R M AE €. B-17 SCID
SUIC R |- SUHE 8 2 Bl b 2R 00 2 58 A AU A SR /N RLe G
A 25 S 95 R 260 LA I8 P L SRC AR o e — 2 AR AR R
BT SRC MIRLARE S, FREEEAY s RAChAE L msE . LA
ik SCID R % S A H A Hu-SRC-SCID AT i) B1F 5 1z 1
—&k,

1 SRR R A R
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C. B-17 SCID B, JH: % 23 it 3 U8 T/ BUSS 16 5 Bt (0 A 1K)
DNA-PKCS 3£ & 4 T 76 X 78 (4R F B0 il A 22748 ) A REIE
21k DNA K #i (19 5 11 4  ( DNA-dependent protein kinase, DNA-
PK). DNA-PKCS #& DNA-PK (94 b T2, 55 Ku 8 H — 2 41
DNA-PK. DNA-PK & DNA i 41 B i 175 1k Fr 208 , B T4 DUk
DNA #5122 1 T.B 41H8H9 TCR.BCR £ V. D J HEPE HE
REEBEHAE? , Ko AR Ku70 KuB0 FIEAH K, &4
HE5 DNA 45 409 i . Ku70, Ku80, DNA-PKCS FE [F| 32 46 ) A]
HUIN B A SRE B BE , 1R3E A TE N 14 A 2 B0l 3 46 i [ 58 2
B G e, T A5 DNA T2 A Sk 4n ff TCR \BCR JE A
FHENBEIE H #6170 T.B 40 M ASREE—25 40 10k ShREHE Y
T.B 4L, 7= 4= 40 i F0 i 3 DU S kB . {HL €. B-17 SCID [
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YR Sr BUE B (1976 — ), 0, 1R 49 25 PR T A, T, s O, o % DA R B4
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I T 0 40 e 4 P R g L ) L R L L AT AR AR
I NK 200, L UL A 103 A f A S35 I 3 P AR
DML RS, R % U — o S B B0, AR T T A1
e S BE BRI | HL I A G AR NK A 06 A O H ol (15
SRC HE A K-S, 48 A TS A T 40 o B 3 b BT o E i 50
0.5% ~ 5% ; Fok , fRPE s B IR BLE , BIE BUG Y I, 298
90% C.B-17 SCID B/ 4/ Bk ELAR AL | O ek DRt At S
BRER 1, JE PR 7E T A LA 1 L TCRBCR (K A7l fE % 2 il
WLTHE, B 72 1% 70 T HE 09 B0 5032 1A, (65 98 40 L2 400 O 9K 2 20
ﬁE 3\“
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NOD/SCID L. i HE B4 8 R 9% (nonobese diabetes, NOD)
BUAT [ S G e T 200 Al e Sy 3% A0 1Y Wi B A 2 e [
G EE S S P R Y R 80 Ty 4 SR 2 i
FiI 3t B i37 HAS [y B NOD/SCID BLJ2: €. B-17 SCID [l 5 NOD
BT A8 72 (4, 2 T A o P 8 S e ol S 20 Lo 1R
B4 C.B-17 SCID BLAIHFIE , b = 38 R e R, A A
HE SR I I 2 P PR L [RTE A NOD BUHL &
4 2 Rl [ A St R L ELEE NK 4 PR RS BE R E AN IE
e (WA LPS R PEA I 11 RYBE D TR 2 30% 465
TIAMARAY CS Tk Z kA RGEME MG AR R
B4 (PBMC) %1 NOD/SCID U AR L C.B-17 SCID RLE
B 5~ 1054 A% T 90% C.B-17 SCID U A: fszis Ty ]
HETE LA A 5] 10% NOD/SCID [l & R3S . EAA A
)T 1 5 400 L B 4 1 5 R4 AE < 55 NOD BRURH H H 400 A
B b X B HSC A 1 AT HEOB A9 55 1 (niches) 20 s X O
SHURR, 400 rads P33 R 565 T AL 5 B 400 B S A6 M AR b EL
HEH AT 8 4 H ,NK ZHHE VG EE A, 5 — ik
A TR L 11 B U A A 5 NOD LAY 1 M7 i a2k T
“Emv30". 5 11 B3 bk | Env30 B 40E 7R 4 1 Emv30™!
NOD-scid BiE 7 00 o £ 980 42 9 K KA

NOD/LtSz-rag 1™ o 1% B F ik Z 3241 38036 25 A 1 (recombi-
nation activating gene-1, ragl)ff C57BL/6,129 rag]™ A NOD [
R Y S SRR P R T 0 A D S (A TR
4 B 4 2 B PR B T S , 2 A1) i L M e 7 i
HZaH V(D)] T2, H ragl, rag2 23 5 4% Y T 28 TS 3
( recombination activating protein, RAP)RAPI Fll RAP2 1= 4y it E2 241
Huds v F R R V(D) ] T AT . RAP
HE R I 4 A TS 5 T 3 (recombination signal sequences,
RSS) L IERE 3h V(D)) EALR K —, RAPL 1 RAP2 711



1416 GH

= F E K

% % 4 216

B R R AL AS ], 45 P9 B AE A% 38 DNA 45 6 404 B
RAP1 7E3 AT RAP2 fEFEM TS0 T, BIAT 42 RSS F/ A+ T SLER
A B 50 B A RSS AR B gl A ME T, i RAP2, AT AE
RAPI fFLERY, J7 AT 5 DNA 54, NOD/LiSz- RAPI™ Bl th TG
ragl, ANFERR BNV (D)) izﬁ.aﬁmamm T.B 40, HAS % A i
RS T B e B S . RPN HEMEK, B(319.5+
7.5) d, bl NOD/SCID FL#5 4 8 F& LA b, X i o it s e dp 7
1.3 3R E &R

NOD/SCID/E2m™" fil. JGitJ& C. B-17 SCID i, it & NoD/
SCID FUERTISRAFAE NK {6 1 K Bk Z -2 SR 1 Y 2™ il
5 NOD/SCID BUSLZE % FE 1 2 ) NOD/SCID/R2m™" B ASRE ™ 4=
MHC T 245, H NK 35 H: H NOD/SCID GLUEEAR , B FH 28 L
i T F A PBMC AR ABICRALEE NOD/SCID Fil i 5 ~
10 . {BLlF NOD/SCITVRE2m™" B TG IfiL 3 575 18k 5 44 i ok 75
FHAEL S 7 A 0 AT 1gG 3R 7K P3¢ NoD/SCID [ I G B & 7t
R AT REAY R B A2 B-2 TR R P2k 5 30 Fe A2 (R RGK T I, T

FARBEARE 160G T w818, NOD/SCID/B2m™" §il i 7 fij 4,
xﬁr@;&"—ﬁ&?%ﬁﬂ’rﬁ HHUE%, JLF- AT A 1 NOD/SCIDY R2m™™ B %2 24 i 5t
9T, B B R R A LR T S T, O S A (191 =+ 11)
d* .

NOD/SCID/y,"" Flo EAANMIA -2 SRR v BE SRR LR 40
Jifd P F- 22 {4 v % ( common eytokine receptor ¥ chain, v,). v, & 1l
2,004 -7 L9 IL-15 1021 S5 32 (A S ) 21 43, s s 4 o (R 7
SRR R AR 71k 2k KRR 06, TR AR L S
SHIEHEFRN . ye B AT EL SCID, AZEZY—2F 4y ScID T v,
FEPE . #i T A2 BY NOD/SCID/y, ™ BLE i NOD/Shi-SCID
55 C57BI6]-y, ™" L AC WL A% G L 1% B3 A b EL 41 5 T NK 3%
P, 20 A M ) ) A ) NKC 35 4 s NODYSCID 5| A ye %845 5 9
& CDIL" WFCRAEML(DC) 1 SO RENT T, 5 B0 INFy 43 .3 F
M. % RUE A BE T B8, B AL2Y 100 4 CD34 " 4 i B AT i 2
2 R4k, AL CD 40 MRS HE NOD/SCID/y, ™ LS 5 4%
HE R CDT 4 .

2 Hu-SRC-SCID 8 % %5 H i

TE SR A F BRI P ST A I e R 4, mT SR AILIIF 9 A fhue
ROMMEPELIT-B 10 IZ R T & RS 205 R
Bl iR HIV B WL 55 0 T RO 9T . B 0 BN R i) i i
JETE 1988 4F., Moiser 25" 46 A1 J&] if 3b € 40 g ( PBL) 23 B2 T 2
AL AR 2 B . B-17 SCID Rl HfE, BF9T & @ i
Hets PBL 5 3 G 75 ke oy LA BB B , mT R 46 100 210335 1k ) A
THIMT . PE2ASHE A (Hu- PBL-SCID #E5Y) (% Bl [ 75 T 6 2 2 41 iy
SrAk, SABTE T 40 2Rk s A A, B A0 (E 3k, H PBL A 3
Jo I S 7 A R R B T R g TR o R 2 kB L A P
S A G5 AR G Y HER 93 il 2 Hu-SCID Fil Hu-SRC-SCID
BT R P RS IOC £ S A K T A AR 2L 0 2 20
R RS AH, REAE SCID B UA P 42 4 b B 8 A A9 40038 | i I R 468,
B Hu-SCID BERY 90245 fk i R Ak 77 30 A 280y iz P, B —
NIENGH G B Ll i LA~ A HF IR) A BB K6 10 30 b A B 2
I R N BT T 4 2 B IBUARE R e, 7 R v A A T L

FELT% . K22, Hu-SRC-SCID 46 A0 AT L2 5 FIT ) 80 py 2 4 0 ok i S
5 2oHF SRC AP A SR e B RS P , 0 450 ] P B ] 7 52
B 0 380 A 00 PR L A 24 T 30 e FH (AR
2.1 SRC ) A5

SRC e #) #4223 Fy 2055 0 Bk A B S 0 Y SCID LA £ R
SR A G 1 s U RE R — 2R A0 . A SRC Y BF 5 {2
T AR AR . BRTIA Y SRC = ph 5 IR i 8 1 /40
S0 £ G4 Al K49 S 40 A 0, FL A4 AL 2 i B L4 CD34
CD38 .CDI33" .CD59" \Thyl " ,e-kit™ . Lin~ %, JUE B i)
T A BAFAE CD34™ 119 35 100 T 28 ., 4n 0 31 240 0 ( Side population
cel) % (B MR H A P27 10 A KA, AR RELERF R 0 Fn 2
FarAL By CD34* /CD38 4 M & IR + X 25 CD34- 4 M, ik
CD34* /CD38™ H A w2 SRC A EEF mbric) iZ M " .
2.2 ik R AHN T X

TE LT 00 T A A T b A A S b A
M fo B RIS . FE of A TR — 2 2 A ] e Y
AT AEL 2 BRGEE 31 A0 J] 1 330 2 B 6% A1 B it 1y o2
FERE AN AOAC IR o A4 A , A LA A Sy i T S i L 4 ok U
T B R 2 I SRC & A L BE AT, B 9.3 % 107, 1/(3 x
10°) /(6% 100 )4~ I5 IfL - sl 3ty 573 40 J) ol 40 i v 5 — 4~ SRC.
TN A AT I P B I AL A SRC AR 46 R T 365 o 410
il PR S R AN ], R TNF- Be INF-o {1 SR PE B0 22 — o,
RSB I, SRC AP SR S Gy A I A 40 R 0B s =
1L 0 SRC B 00 {40 84 it 045 85 R %< A0 B84 5 G &, T . &40
FRARL A J5 348 7T LA 43 D A6 3G 1) 40 B B 712 #F SRC A Ji 1k B
g6 . 57 Hu-SRC-SCID AR FUISR FH () 77 i a3 SCID B
%) 2 Ik L i A oh - Rk 2l 172 S0 a2 B A B R AN
I SRC 5 Fek A AT A 185, A 28 4 B9 01 A 440 L T 45 A B L
W REA RLA . R T BEFE 20 F RS AR IR B2 i LA 0%, E Al
22 107 UG 40 A R 9 i Y 7 0 9 4 9 ) A0 FEE R 1Y) SRC
T A -
2.3 HMAFEHLRE

C.B-17 SCID FLEA NK 20 B L A0 020 B 2 RE , £ 40 B
FEAHIT 0] SR A [R] 455 i 124 42 5 B AR, (AT BB g,
anti-asialo GM1 1 anti-TL-2RB BE T i FLAY (517 R, 42 & 41 AUK
- (IR P B i S X6F 2 R L TS BE AT AL B R 2.5 ~ 4.0 Gy
PRI o R RE AR AIG B NK 40 36 0 Mo I RE 7, a2 4
I O O A i R R N e N e S el 1 R4
SRC 4B A B IH LT 5 A 85 7. ©F 9% 4 I R U5 43 vk B8 4 B
I 4 h IR EE AR PR AR R 28 BRI LA B S
ML 24 7 88 4 Vs 80K P 3% i 2 A O T R s BE T, R T
(A o A A 5 (A e (R SR 40 e A
LA o {7 0 2 8] 5 G 240 B v i 4 i 24 4 P ) 4 oA LA
Btk B 40 M i T o . SR — S E v AR R i T
40 T 1 R P M o B M 4, 5 B P4
S AT B A4k, B i T AE. SRC RS 7EE A2
i B YGRS, S TE 24 h PSSR SE, 4o 0 K it T A
SN, FEAE AT SRC WA R LI 55 0 Do bR 2 240 | S B A2 5
IEHWINRE . ZrUCFEARLR 70 7 P R 1 85 B ) i s 0, (2 i A A
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LR, 55 A SRl /1 B 2 Joe B N G T ) F 5 1417

AL IE S RS AR Y B N SRC T A D6 440 i 1
T RS 4 T AW 40 A 40 SCF ., GM-CSF . 11.-3 S5 RE ]
BIREHLAGK . LU B fLE T SDF-1 RI#F 78475 SDF-1/
CXCR-4 % CD34" 4 ffa iy )3 Sk SC B PR L R SDF-1 e 2
ki A CD34" 41 o b B8 137 3] B 4 90 8%, w8 R B ALK
1|1l|5.:ﬁ .
2.4 Hu-SRC-SCID #E#&! 69 R 2

Lk €. B-17 SCID 276 £ (1) Hu-SRC-SCID A5 fE 5 4 1) 8
HARERYE, — AT 4 ~ 5 J& 0] #E 5P R i A6 0 2 A 08 T
M, B 40 BRRE R (29 6 R ZE ) o R Tg Y E F B RLA
T B T PN Tg A 1ML TgA 23, 10 JE S it o s B e v
JE B 1gG 78 B 40O . XL 28 9878 Ga sl B I3 LR A K P-4
C.B-17 SCID A AR, — H NOD/SCID Bl Ih g A H i &
9.3 % 10° /i 1L B> 4% 40 ., T NOD/SCID/R2m™ Bl AL 3.6 x
10" {H LA NOD/SCID , NOD/LtSz-Ragl™" 4 1§ = 49 Hu-SRC-SCID £&
TR 7 A N G T BB T AS S8 LA TS R B0 19 T 40 e 22 o e
JFLhE , AR T 4R BRIC CD3* B 3] | iR B 7E F 3 4 LAY
B b R 20 5% BN T 40 AR . NOD/SCIDYy, ™ il
TREF A S S 6], 76 SRC LA BY 12 J&JG 7T 76 41 J i 1
IREBAERNIE] CD3” T 40, H: TCRVB X 4 %1, fEZ it
O % T D04 B 2 D0 A B PR 1 2 L i R B 1 A8
S R B IE T ARG T 4 & B ERT AT .

3 RE

SR BT R A 1) SR 1 2 B PR AR A B A
A 240 R A A T B B 4 1 T R R A g A
g esff B B P8 75 B 44 (HIV-1) 55 44 NOD/SCID BB IR A 44
HOTFF 5% T 7 A gmecsf (0% SE DR U AT T00 AL I, 2 5 PR
A IF 5 T B A S0 T ) S e R R

SR . SRR B R G

REES IS R593.3 SCERARIRAD . A

B E 30k :

[1] Mosier D E, Gulizia R ], Baird S M, et al . Transfer of a functional human
immune system to mice with severe combined immunodeficiency []]. Na-
ture, 1988, 335(6187): 256 - 259.

[2] Watanabe F, Shinohara K, Teraoka H, et al. Involvement of DNA-depen-
dent protein kinase in down-regulation of cell eyele progression [J]. Int ]
Biochem Cell Biol, 2003, 35(4): 432 - 440.

[3] Lapidot T, Pflumio F, Doedens M, et al. Cytokine stimulation of multilin-
eage hematopoiesis from immature human cells engrafted in SCID mice [J].
Science, 1992, 255(5048): 1137 - 1141,

| Hesselton R M, Greiner D L, Mordes | P, et al . High levels of human pe-

,_.
=

ripheral blood mononuclear cell engraftment and enhanced susceptibility 1o
human immunodeficiency virus type 1 infection in NOD/LtSz-scid/scid mice
[J]. I Infect Dis, 1995, 172(4): 974 - 982.

Shultz L. D, Schweitzer P A, Christianson 8 W, et al. Multiple defects in

—
wn

innate and adaptive immunologic function in NOD/LiSz-scid mice [J]. J
Immunol, 1995, 154(1): 180 - 191.

[6] Serreze DV, Leiter E H, Hanson M 8, et al . Emv30™" NOD-scid mice.
An improved host for adoptive transfer of autoimmune diabetes and growth of
human lymphohematopoietic cells [1]. Diabetes, 1995, 44(12): 1392 -
1398,

Shultz L D, Lang P A, Christianson S W, et al . NOD/LiSz-Ragl™" Mice:

~J
s

an immunodeficient and radioresistant model for engraftment of human hema-
tolymphoid cells, HIV infection, and adoptive transfer of NOD mouse dia-
hetogenic T cells[ J]. | Immunol, 2000, 164(5): 2496 — 2507.

[8] Christianson 8 W, Greiner D L, Hesselton R A, et af. Enhanced human
CD4* T cell engraltment in beta2-microglobulin-deficient NOD-scid mice
[J]. J Immunol, 1997, 158(8): 3578 - 3586.

[9] Ishikawa F, Livingston A G, Wingard ] R, et al. An assay for long-term
engrafting human hematopoietic cells based on newborn NOD/SCID/[32-mi-
croglobulin(null) mice [J]. Exp Hematol, 2002, 30(5): 488 - 494,

[10] Ito M, Hiramatsu H, Kobayashi K, et al. NOD/SCID/y,™" mouse: an
excellent recipient mouse model for engraftment of human cells [J].
Blood, 2002, 100(9): 3175-3182.

1] Yoshikawa H, Lennon V A. ACh receptor protein drives primary and
memory autoantibody responses in chimeric human-SCID mice [J]. Clin
Immunol, 2002, 104(2): 128 - 137.

[12] GuoY, Lubbert M, Engelhardi M. CD34-hematopoietic stem cells: cur-
rent concepls and controversies [J]. Stem Cells, 2003, 21(1): 15-20.

[13] Noort W A, Willemze R, Fibbe W E, et al. High doses of CD347 cells
from umbilical cord blood, bone marrow and mobilized peripheral blood re-
sult in comparable myeloid engrafiment in the nod/scid mice[J]. Exp He-
matol, 2000, 28(7 Suppl 1): 111,

[14] Jetmore A, Plett P A, Tong X, e al. Homing efficiency and early cell
eycle kinetics of human CD34* cells transplanted into conditioned nod/scid
recipients[ ] | . Exp Hematol, 2000, 28(7 Suppl 1): 96 - 97.

[15] Kahn J, Byk T, Jansson Sjostrand L, et al. Overexpression of CXCR4 on
human CD34* progenitors increases their proliferation, migration, and
NOD/SCID repopulation[ J1. Blood, 2004, 103(8): 2942 - 2049,

[16] Perez L E, Alpdogan O, Shieh J H, et al. Increased plasma levels of
stromal-derived factor-1 (SDF-1/CXCL12) enhance human thrombopoiesis
and mobilize human colony-forming cells (CFC) in NOD/SCID mice [J].
Exp Hematol, 2004, 32(3): 300 - 307,

[17] Res P, Blom B, Hori T, et a/. Downregulation of CDI marks acquisition
of functional maturation of human thymocytes and defines a control point in
late stages of human T cell development [J]1. ] Exp Med, 1997, 185(1):
141 - 151.

[18] Hiramatsu H, Nishikomori R, Heike T, et al. Complete reconstitution of
human lymphocytes from cord blood CD34* cells using the NOD/SCID/
¥ mice model[ J]. Blood, 2003, 102(3): 873 — 880.

[19] Matsumura T, Kametani Y, Ando K, et e/. Functional CD5 + B cells
develop predominantly in the spleen of NOD/SCID/y,™" ( NOG) mice
transplanted either with human umbilical cord blood, bone marrow, or mo-
bilized peripheral blood CD34* cells [J]. Exp Hematol, 2003, 31(9):
789 - 797.

120] Punzon 1, Criado L M, Serrano A, et al. Highly efficient lentiviral-medi-

—

ated human cytokine transgenesis on the NOD/scid background [J].
Blood, 2004, 103(2): 580 - 582.

(% R &)



