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RN M MR B A B T B B R E
HANET TR, ki 48 B A R R B B D,
e N E BT S (e vivo) MIFBEF HEMR
TAHAM, (ETHEEENEREHEHRFE
m A RE 2 BIAE R PR A T EY. M. IR EE
eI A B KB R TR AR (R BE, S T4 Bl
FIEAR AL LR T F— B B BeTr, ke f
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MAEYS P IRERIRE — B IX M BRI KRR, B
THEEAFETMEER, IR EZRE
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FIt3 BIECES FL R A A B i+ H A &
HEMARETFZ —, EeRfEESEESHNTH
MUHATHE S 44, SEREEZTIRNT 4R
AU BT FRIL 82 FI3 §9ficEE, EbIkAILL FL
AR, IRAE I OFRIL TEIE 0T /40 46 B 4 4% 5 M
BT EE.

1 #eEIE

L1 PR A&

BEME T EAVEZER. HY% RNA 250
FIZ A Omega Bio-tek 20 & F= fh, H A& 44
W WEE . EEEE & RT-PCR &, pMD-18T
HARE) N TaKaRa 2 F)P=Hh. FERE. ZZERE, HiR
M FHBEBRE EERA, o FE on-HERE
. 3-0a-D HERF. BSA. HELHFHER. 2-5iE L
BZ. HRP 4 Sigma 24 7 7= &. EMEWH 4 A
mannose-Sepharose matrix A Pharmacia 2 &) 7= &,
BEEE. FWLREdRTAEESEER. M
0SB OO CD34 " A S A A& (miniMACS
magnetic cell  sorting  system > J& B Miltenyi
BiotechGmbH A &). RPMI 1640. ff4FyE. i
JE A TRIzol A Gibeo 2 w]P7Ah. M0 575 55 7 57
B4 Stem Cell 25 5) B Methoculte™ SF. 3 40 B 4
B T B R ML 5 W70 B, rhIL3. thG-CSF.
thGM-CSF ¥4 H Peprotech A 7). A1 HLIFFRI N
Nune 28 F2&. CD34 B3R5 05 10% G410 .
1% BSA [ RPMI 1640.

1.2 FRIL ¢DNA §5FFIF 7030052
FE 45 RNA )R EVK K EaZy Nucleic Acid

CEFEEAEMMEERMMIME (973) (G1999053903),
FEmtEA 8637 W RIEBITWE (2001AA216151), EFRmHE
A 8637 HERIEAETIRIRE (2002442050510 FIbEHHE
BAMEESTERINE (H0202200101%0).
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(E.Z.N. A DtEY) RNA SBECGGT & 17, L
RNA PCR & 7 & (AMV) Ver. 2.1 & ¥ 3 Al
cDNA, # B 5| % FRIL-L (5’ CGTCACAGAACGC-
CTCTTGTAA 3'>. FRIL-U (5’ CGCATGTITCC-
CAGTAAGGTTA 33, £ 94C 5 min, (94T 30 s,
S9°C 30 s, 72°C 45 > 35 MMEM, 72°C 7 min ¥
%15 FRIL cDNA, EZN pMD-18T #ix, Pt
AU IERR AR L = A J AT A0 2.
1.3 fEYEER R

FREL SO g B, B, LL5 fFEHR Tds
Z M (50 mmol/L Tris-HCl, 1 mmol/L MgCl,,
1 mmol/L CaCl,, pH 8.0> 2], 4C P 4 h L)
£ 4C 20 000 g BWIERE L 20min, BB DAIK
BRR21d pH £ 4.0, F EERE LW EF: 40%
NaOH i pH £ 8.0, Fl L& E OB BE, B
EFZEW. IR L. PEG 6000 IR £ R EH
1710 4R, SFEEFEHE Tris B r & R RE
RMEWARGEE, 4CKNM 4 h 2Lk, BEH Tns
BRI R R A EE MR H, L 200 mmol/L
o- FHEE o-D-H BEREE IR 1S B BEE B FRIL 2595
FAF A B R 45 BECKMAN-COULTER DU640 1% %5 -
BARATNEER, EAE. -80CHLL.
1.4 BAEFREO N millT

EURE4ALE) FRIL 585, 15% SDS-5 A4 Bt
Pk A S v, EFTRBIEERESR
PVDF i £, EEHRELARELRTHFE N, L
491 A BEERITFI 4T (04 B 5l Edman FRAFIIE N
Al S TMRERT (EFEEREREED O
BIEEmETAD.
15 EEREENE

ME F R B8 Bk, AbFE S B AR 2 KR Al
29 4140 R Y. 7R VR A B, 8 FRIL LA
PBS fEELARFE (1:2), &Il 25 pl. FINA 2% H
BEIEREWE 25 pl, RBEHIE, 25CTHE1 ~2 h,
PORR AN EZ, o/t Eell % I 41 48 BT AR 7 v BYFLIE 2R
BRARK, AHEHENENERRATI, ¥t
BRI I A FRIL SRRk B2 — MBI
1.6 CHEH

HFAREEC R 1 mol/L WRE, TEV BVEEMAR L L)
PBS 3% 1: 10 (IR EE LR, Tflmas pl, B
FALEIN 3 MBI AT () FRIL 25 wl. BL2Z 2% #i
BFIEREIE SO wl, 25CHE L ~2 h, FERWEM
TR, EEOMBEFSEE FRIL R SE4A
0 B DA,

1.7 BEERZRRIEES

B, REEMA R, &AL Bk R
Llag 2 REREZE. FHith, TARETBES
i mFRic HRP () FRIL, =& T K 30 min,
PBS ¥E#:3 IR, BIR 5 min, BiEMBBITFHEY
R, BB THEIOER, DOSER KM
PR R R Y, LT AR B A e

WAEEFPAR B LY 10°, 4K TRIzol Reagnt i BH 5
PELHH B RNA, £ RNA PCR 574 & B Ak
cDNA. FIH FI3 7514 (F: 5" TCAAGTGC-
TGTGCATACAATTCCC 3', R: 5' CACCTGTACC-
ATCTGTAGCTGGCT 3') BB S MAIMEF FIB 5244k
B1FRIEE O, Ll Bactn $F R FI W (F: 5
TACCACTGGCATCGTGATGGACT 37, R: 5 TCCT-
TCTGCATCCTGTCGGCAAT 37 AW £, ¥ E &
PCR 94C 5 min, 94°C 30 s, 58°C 30 s, 72°C 30 s,
25 MEIR, 72°C 7 min fr W FI3 f1RIEE R,
1.8 IS E A R CD34 40 M 505 5
1.8.1 HfIl MNC (mononuclear cell> A2 EX
4 h NRERAT EPUERETINZ 101 89tLF) 5 PRS IR
A, BMASER 174 B1E 0.59% FEFHEENE
HEA, =RHE 30 min, S5O AT
W, REMFZE, 1500 t/min &L 8 min. F PBS
BT, FE 101 KER SR8 B 0 B O B S
Ficoll (1.077 £0.0002) o/L FHE L, RATEH
FEE O (20°C 1500 t/min 55020 min) 45 L
MNC. FRB R SR E MNC E CPiE B e E
20, FRARIR PBS el 3 IR, IRERORE &,
1.8.2 i CD34* AR FIE: & 10° Fromf4
i (MNC) BIET 300 pl 4C TR B2 B 28
W CPBS AN 2 mmol/L EDTA, 0.5% 41 H
HED, N100 pl 3557 5 EFRBT HULAR FeR EHI.
RA). BN 100 pl BEER(HERE CD34 TR
f& CQBENDIO), &%), 6 ~12CHE#E 30 min. HH
BT, 1500 v/min B4 4 min, DIEER
AR, RIEH 1 ml 9 EEMIRRIT .
1.8.3 Il CD34 @AY G KrEaE TH
B, D1 ml o B E MR M B, B Rie R
JFim MNC B2 A B S, HEAR
WA 500 pl B E MRS A& R,
L4 . KBRS, N1 ml B MIR
PN B R R M AR . B4R S CD34 4B,
1.9 CD34" M FIEF

MLl 4 x10° ~8 x10°/ml BIREFIHEFT &
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10% FBS. 0.5% BSA # RPMI 1640 55 3&EH, 4
AN FRIL. FL. C(FRIL + FL) $53%, FRIL. FL
TR IR 300 pe/L, NEHRERE, T
— 7 T [a] g B o Bl T
1. 10 #HELRE S H

B r A ALl PRS YIRS, | 10° 4
WL 1 ml 70% ¥ 2822, 4CKMII®R. FH PBS
Yok EE, I 200 ul PBS EEE A1 2/L RNaseA,
37C fE A 30 min, B/ IIA 400 pl (& 1.0%
Triton X100, 0.9% NaCl) 50 mg/L {1 PI YL i =
2, T DNA 2, 4CHEE30 min. FJ5 PBS ¥
3 WK, LLFACS Sort it w40 FLALIEEL -4 £,
111 HEEERF

2 000 ~8 000 M EFH T 0.5 ml (F5 pg/L
GM-CSF. 5 pg/L IL3. 50 pg/L SCF. 2 U/mL
EPO. 5 x 10 °mol/L 2-ME. 10% FBS. 10% HS)

A B B A o R TR 55 3R 5 MethoCult™ SF 1, 24
LR PR 0.5 ml fOA, 8552 16 RIHEUE AR
FWEIER. AR ek B, B3 R
PE. EEITEERE RHME (Niken) TEE
MER, KT 50 MMM A—NEE, B3 NFAT
TLEPISE. £EZEFRE 10" 908 1 4R
EEL
112 HiFZEaiT
HELFEE c EE (vxs) TR, £8F
BEHESITSBERTE T Z54 (SAS B
e A T2 (8] 2 B AP A R 2 BRI EEH.

2 5 B

REZFVIME
EX# 4 118 i £ L RNA, RT-PCR 7 18
FRIL /3 71 , F 6 AT &, B AL 2% #24 4 1F

2.1

fril-N 1 ATGTTTCCCAGTARGGTTARAGTCAGCACASTCATTGTCATTTAGTTTCACCE 52
S

FRIL-I 1
fril 1

M F P

K v K S & 9 8 L S F S F T 17

.......................i..........................4. 52

ACGTTTGATCCTARCCAAGACGCATCTTATCTTCCARGETCATGCCACTTCTACARARCARTCTC 114

[K ' F D P N 9 E D L I

F 9 G H A T S

T N N v 38

DI I i i S A R R N S N I

TTACARCTCACCARGTTAGACAGTGCAGGARACCCTGTGAGTTCTAGTCCGEGARGRAGTSTT 176

L 9 L

T K L D 8 A G N P V S

S 8 A G R V L 59

P - T T T T el 5

ATATTCTGCACCATTSCGCCTTTGGGARGACTCTGCGGTATTGACARGCTTTGACACCATTA 238
¥ s A2 P L R L W ETD S A V L T S F D T I 79

D I e N e t=1

TCARCTTTGAAATCTCARCACCTTACACTTCTCGTATAGCTGATGSCTTGSCCTTCTTCATT 300

I N F E I 8§

T P ¥ T 8§ R

I D 6 L A F F I 100

J N T T T T T T A Tols]

GCACCRCCTGACTCTSTCATCAGTTATCATGGTSGTTTTCTTGGACTCTTTCCCRACGCARA 362

A P P D 8 ¥V I S

¥y H 6 6 F L &6 L F P N A NI121

D N e N a1t

CACTCTCARCAACTCTTCCACCTCTGARAACCARACCACCACTAAGGCTGCATCRAAGCARCS 424

T L_N N & 8§

T 8 E N o T T T K A A S

S N 141

Y R R -

CCCGATTATGGTGATCCARACTACATACAC 486

v VvV A VvV E F DT Y L NP D Y G D P N Y I H 1l62

............................. 486

ATCGGRAATTGACGTCRACTCTATTAGATCCARGETARCTGCTAAGTGGCACTGGCARRRTGEG S48

I 6 I D VvV N 8§ I R 8§

K VvV T A K W D W @ N G 183
............................. 548

GAARATAGCCACTGCACACATTAGCTATAACTCTGTCTCTARARGACTATCTGTTACTACTT 610

K I A T a2 H I S

¥ N §8 v § K R L § Vv T T 203
.......................... G+ 610

ATTATECTGGGAGTARACCTGCGACTCTCTCCTATGATATTGAGTTACATACAGTGCTTCCT 672

G 8 K P aA T L S

E L H T VvV L P 224

............................. 672

GRATGGETCAGAGTAGGGTTATC TGCTTCAACTGGACRAAGATARAGARAGARATACCGTTCA 734

E W V R VvV G L 8 A S

T G § D K E R N T VvV H 245
............................. 734

CTCATGGTCTTTCACTTCARGCTTGTGGACCAATGTGGCGARGAAGGAGAATGAARACAAGT 726

S W S F T S S

ATATTACARGAGGCGTTCTGTGA B19
¥ I T R G V L 272
....................... 819

L W T N VvV A K K E N E N K 265

Fig.1 The ¢cDNA sequence and derived protein sequence of cloned FRIL

fril-N represents the cloned FRIL ¢DNA, FRIL-N is its derived protein sequence, and fril represents the sequence of FRIL cDNA quoted from GenBank.

The underlined parts are potential N-linked glycosylation sites, mutated sites are emphasized, and the main coding segments of o, { subunit are framed.
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MnkzlE RS iTNE, B4R -3 5
GenBank Y FRIL FFIAALLA 3 AR5,
ANSHRHEBRBEARFFIN 3 E (B,
BEITEARRRTREEE. Bih, H&rgn]
§ES AR FRIL & A AT ZIA—2L
2.2 BEEENCL. NwilFREA R
KRS0 g TEEAREMEREEN 1.8 ¢, 3%
1S41 FRIL 27 mg. %8 15% SDS-58 1A 4 Bk i L i e,
¥ (SDS-PAGE) 7+, #4LA) FRIL & 5 P&,
SRR EEML Ao BES (E2), N
MFERNE L, ERMNNEENSCR [6] R
HLEFEF)MEE, B o2 THEEHI N mik— N
B2 A0 4R 4

4
_ 3} ‘
P e ——2 | & subunit

144 i : — B subumnit

Fig.2 15% SDS-PAGE analyses purified FRIL

M: middle range protein molecular mass marker.

Table 1 The N-terminal sequencing result of part of the

FRIL subunits
subunit amino acid sequence of N-terminal
B AQSLSF
al TTTKAA
a2 DSSTS/ SSTSE

BRSO UF B, 446 ) FRIL 76 % 3
300 pg/L AT A BREE, EikwEX-MRE
AR LA, FEMEICRERNF2 hkR2
AW, FRIL T2 5 o-p-H ERER IR & R E A
A1 E B £ 46 FRIL 2 1F 22 A H X — 45 7 ke 24
ATHL.

Table 2 Glucose inhibition assays detecting the affinity
property of FRIL

The effective diluent concentration
Glucose ) - ) :
in competitive reaction” (mol + L")

saccharose 1072
maltose 02
o-D-mannose 103
glucose 10t

a-methyl a-D-mannoside —

3-0 «-D-mannose 10-°

2.3 ik FRIL SRR 4 Btk 2

FIFH HRP #71CH) FRIL & & T 56435 10 5 40 B
AR, RIS E A FRIL X 5/
¥obm APEM L (HEL. KGla) K CD34* 3&Im
TG E RS, MAS DM A KIS &=
AFEIER| 100% (B 3a), HEMTE CD34* 41 B ik
{21 — 3B FRIL SZAR55 RIE 4P £, 1T FRIL
A5 H AR A (FFARERR T v ATk e
B—H,

[ B $2 T % b i T R 40 AT A B e R 4 R
RNA, TR cDNA JEH FIB 751 H#ATH
B, FIFLL B-actin TR T AARS, FEELN
FHBAED FIB ZAMRERB N, FREHANSE
RAREMFF (E3b), HA HEL 480 H A 40
PHYE. PCR A BA M FIEL 2, HEW 1 4 B i 5 20
B, ©FFA AR FRIL 5248, MAEEF £ R
FLi3.

2.4 FRIL RSN HRZESEF CD34 " 1 L+ 40 fid

BT R RIZRE T CD34 T H B, CFEh
WL 65 ml, RAPLIRGERHAME (1.8 «
1.2) x10° 4, CD34* “HpL (2.6 £1.9) x 10°
A REB RSB FRERBT O

SRl 7E FRIL. FL 55700 0. 3. 7. 14, 21.
28 FONCEEAR L, DLy A0 B Ao A 40 B R R
4). HE4 FEFE, FRIL FEFHCD34 i+
AT 28 REIFFRILFE N4 25F 80% LI _ERI4A B
YEHFTE GO R, T FL B JELh FRIL 546 7 5 fiE
MmMF AP HANAERE (F4A P <0.05).
—R0C K HIVATER FRIL JE M4 0 B4k,
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Fig. 3 The expression of the specific FRIL receptors on different cells and cell lines detected by HRP-FRIL and semi-
gquantitative RT-PCR
CB is human umbilical cord blood, MNC is mononuclear cell, K562 and HEL are human erythroleukemia cell line, U937 and KG1 are human acuts
myelogenous ¢ell line, KGla is human myeloblastic cell line, Jurkat is human T Iymphoblastoid cell line, HelLa is human cervix epithelioid carcinoma cell
ling, MCF-7 is human hreast cancer cell line, EJ1 is bladder earcinoma cell line, HFCL is human stromal fibroblast cell line, HepG2 is human
hepatocellular carcinoma cell line, and HEK 293 is human embryonic kidney cell line. {a) shows the results of histochemistry detection { x 1002, within
which only the negative control of CD34* and CB are displayed. A: CB ( +2, B: CB { -2, C: CD34* { +2, D: €D34* ( -3, E: MNC, F:
K562, G: HEL, H: U937, I: Jurkat, J: Raji, K: KG1, L: KGla, M: EJ1, N: HEK293, 0: HepGZ, P: Hela, Q: HFCL, R: MCF-7. (b
shows semi - quantitative RT - PCR result . 7 : Marker , 2 : CD34* , 3 : MNC, 4 : K562, 5 : HEL, 6 : U937, 7 : Juwkat, & : Raji, ¢ : KG1, 10
KGla: f1: EJ1, 12: HepG2. 13: Hela. I4: HFCL. 75: MCF-7. {¢) The expression of FI3 in different cells.

100

- Day FRIL FI.

%%a i 0 96.73+2.28

- 801 3 84511344 78.19+1.95

gng 851 7% B163+129  76.56+1.03

gg 8O & & & u H 4% 80354211 74862021

& 75t 2% 85224228 71.45+1.03
20 L 28 B4.88+4.358  §1.96+1.87

a 3 7 14 21 28

“Pe0.05.
Hd <

Fig. 4 The percentage of CD34 " hematopoietic stem cells staying in G0/G1 stage after treated with FRIL or FL
[J: FRIL; M- FL.
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EEE LA S £, 14 K251 FRIL 35
MPERLRAEHNFET FLA, ERUEFET FL
fKSFE (320, KEAREFRRTNH FRIL 70 4 Frif (0
TrARA % fEM LAY

Table 3 The colony forming ability of CD34" hematopoietic
stem cells treated with FRIL, FL, FRIL and FL

combination, respectively

Day Medium Myeloid Erythroid Mix
0 824 +141 8 +3 83 + 10
3 FL 1001 + 165 10 +7 1721
FRIL 790 +2020° 21417 86
FL+FRIL 863 +302 0 16 £15
Blank 795 +28 35 £ 14 17+8
7 FL 002 +252 34 +30 107 £95
FRIL 818 376 35 £22 00 + 84
FL+FRIL 836 +240 119 +97 107 +91
Blank 432 +107 0 0
14 FL 260 + 137 11 +10 15+13
FRIL 326 +121° 21 £137 23 £ 9V
FL+FRIL 272 + 1479 0* 5 +5%
Blank 0 0 0
21 FL 130 +126 11 423
FRIL 205 +117% 6 +40 12 +9V
FL+FRIL 347 +3039 0 0¥
Blank 0 0 0
28 FL 120 +64 0 121
FRIL 172 +60% 0 1x2
FL+FRIL 130 +74 242 1=+1
Blank 0 0 0

Note: Colony culture were began with 2 000 cells per 0. 5 ml for cells in
0, 3, 7 day. 3000 cells per 0. 5 ml for cells in 14 day, 4 000 cells per
0.5 ml in 21day and 8 000 cells per 0.5 ml in 28 day, respectively.
VP <0.05 compared with the FL group, 2’2 < (.01 compared with the
FL group, *'P <0. 001 there are cross react between FRIL and FL, ¥’ P
< 0. 05 there are cross react between FRIL and FL.

3 1 i

BEREREANEDHEAN —REOREEEA,
S REEASREES AP AR
HEESRNESES. TER, BERTEEN
G T RS T B R A B AR T A R 2T
E MR REE RN — &SN HikE

GIRESER g spiibepcaing il Vol Sk Ak s p il
SMLSEIREY. 3T AR 4 B I A L 2
HEMET, #REFEATRAIXBHEEZ
—, Iff FL #kA2 B a5 F B Ah 4 4 i 0+ 48
MABEFZ—. FLEAMEERIERTE
HRdR L, H S 4R% 7EJR A5 Al i A 4 B o Rk
FL 5 H thati B B 7 ¥ [ 7T 5 5 B e 48 S A B )
AK, TR CD34 R A RSN BT . FL

Kz RERE BB R (RTK) Fl3, o ik i
TR E R EFREEIAEERS.

HTBEEN RERENIFAARATRZ S
HMPERH, XetfeRHiRa) R g g pg, XL
MP—EfEE LA BT RAEIE, HEER
S0 L F B e Ak AT e A — 2R H. FRIL
MEESHE FIS HXOHREE FLEPE L
WE™, B 5 FL #£A— 2 4—F13, ©RIN
HEThEE 5 FL RS AR

ASTU 4y B A A0AS B KB B FRIL 25 1F,
AT FI S PR BIFFICEE 3 MM, £k
FEHMRLZVEEH, o2 WELHIL N btk —4
AEMMAny, ETEWMENGEERETE—F 8
iF. FRIL BEFEMENE, EEEEE o-D-HERE
FRE HEEME. URYANERBSESELT
AREHED, BT REA Y 5 a0k M AR G B B T
EHME A Y. FRIL 4RSI 2
7, FRIL SR EEH AR I+ HA 0 £, EH
AT B A B IR 41 JA R 2 FRIL 3
hEE, FASHAR P8 FHER ). FRIL &
FeiE T/ AH 40 B 43T GO/G1 B, TE 28 R4
Fris 7t 2T, DL FRIL 8575 CD34 * 40 EL GO/GI
AR L) B 7E 809 LA L, #BH FL 80EEHAKE, [
B ELERAE M B R0 2 ), I PRIL 2K T 5& i+
AR A BRI R, el T HE A RO A AR A4
BB DLFRIL K EASEFF CD34 " AN AR XY FL RN
HERERSEERMEE S, A FRIL 3 H T KEE
AF T A B R B B

7E FRIL 5 FL f0%f B {F F i &I, L)L FRIL
HIRH CD34 T AT 14 RIERERYIEEHIFT FL
AR, 14 R AW FL, BAMNSEEL—
MelfE FLZA B9 1.5 500 B HEM FL & %58 59 6
ARG, FR TR EE S W
70 BT IR 7 () R 7 A SRV, FRIL 71 7007 7T 1R 48
B BA5E 404k 07 TS 5T FL, {B 4B/~ B8 iR 6 M FE 4
{1k E, BATREE S B S/G2/M HE F4E B A
BHEMHEEH. &H FRIL A FL 5557 893 1+ /40
MPRFILE A T F FRIL & FL ¥557 27 8] (0 34 54
FrEFa 3. s ee s, #EWM FRIL 5 FL 2Z 08 7)
RAATEARM T ES MRS, EhEEENS
EE20K, elRTRAERERORES FERE
TR SOERE:, AT B F RTK B4R 5 S24R 15
PORE, BETEMS, N T AR
Hama R R, R A BF FRIL 78 FI3 2 455 5246 7F
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Extraction, Purification and Function Analysis of a New Lectin Which Can
Maintain The Multipotential of Hematopoietic Stem /progenitor Cells In vitro*

XIE Xiao-Yan, XIE Chao, Li Jin, Bai Ci-Xian, Pei Xue-Tao™
( Department of Stem Cell Biology, Beljing Insititute of Transfusion Medicine, Beijing 100850, China)

Abstract A new lectin extracted from lablab can maintain the multipotential of hematopoietic stem/progenitor cells
in witre for a long time in addition to its hemagglutination property. This new lectin FRIL (Flt3-rectptor interacting
lectin ) was purified from Dolichos lablab, its biological speciality was identified and its receptors were located on
hematopoietic stem/progenitor cells. When CD34 " cells were cultured in the presence of this lectin or its
counterpart FL, within the 28 days of culture, FRIL can keep more cells in GO/G1 phase {beyond 80% > and 1. 5
fold colony forming cells more than FL does after 14-day’s culture. So, it is concluded that FRIL maintain
HSC/HPCs’ self-renewal property by halting its cell cycles.
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