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Supportive Effects of Stromal Cells of Human Embryonic Aorta-gonad-mesonephros
(AGM) on Umbilical Cord Blood CD34* Stem/Progenitor Cells in Transwell Culture System

ZHANG Xu-chao, CHEN Hui-ging, HUANG Shao-liang, WU Yan-feng, BAO Rong,
WU Bei-yan, ZHOU Dun-hua
(Center for Stem Cell Research, The Second Affiliated Hospital, SUN Yat-sen University, Guangzhou 510120, China)

Abstract: [ Objective ]To explore the supportive effects of stromal cells of human aorta-gonad-mesonephros
region on umbilical cord blood CD34* cells in transwell non-contact culture system. [Methods] CD34* cells were
positively selected from human umbilical cord blood through immunomagnetic beads selection method and seeded
into inserts of 24-iranswell plate, and non-contact co-cultured for 1~5 weeks. Different stromal cells from human
AGM region or fetal trunk were cultured on the bottom of each well as feeder cells. Then at every week, lotal
nucleated cells number were count, [requencies of CD34* and CD34*CD38- cells detected by flow cytometry, and
CFU-C and HPP-CFU determined by semi-solid medium clonal culture.  [Results] Of different tissue-derived
stromal cells in the transwell non-contact culture system, human AGM cells supported proliferation of nucleated
cells, CD34*cells and CFC for 2~3 weeks more than groups of fetal trunk fibroblasts and controls without feeder
cells. CD34* and CD34*CD38- hematopoietic stem/progenitor cells were expanded 2.62 and 2.15 tolds respectively
after 2 weeks co-culture (P< 0.05), while mononucleated cells number, colony forming cells were 32.5 and 4.20
times expanded after 21 days of co-culture with AGM cells in vitro (P< 0.05). In colony analysis, CFU-Mix, CFU-

GM, and BFU-E could be detected under phase contrast microscope after 4 ~5 weeks of co-culture. More primitive
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progenitor cells HPP-CFC could be expanded 2.23 folds at 3 weeks of co-culture with AGM stromal cells, which
showed AGM cells were better than hFT cells in HPP-CFC expansion (P<0.05). HPP-CFU could still be detected

even after 5 weeks of cord blood cells co-culture with AGM stromal cells.

[ Conclusions] In non-contacl culture

system, human AGM stromal cell lines hAGM-53 and hAGM-S$4 both significantly supported the expansion of
human umbilical cord blood CD34" cells, and could maintain the mulii-lineage differentialion and high proliferation

potential abilities of those hemalopoielic stem/progenitor cells up to 3~5 weeks in vitro.
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L R4 i E .50 mL/L S51i17E .10 pmol/L 2-Fikk 2
B .1 mmol/L Glutamax- I |1 pmol/L Hydrocor-
tisone () a-MEM, 1% 3% E 90%Hl & (confluency) i}
HHEELE 2 h, BT 37C AR 5%CO, 1t
R B SRR R . PR 40 38 i & 6 A Bl
CD34 40 B LA 2x10° cells/FLAERD FHEA F &
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Ja, AAMmARERRiE/NR BT A bk . CD34-PE
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R EAREIREMNREFR, R 1gC 1ENHR
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K CFC 43#7,
22 HRERMMAREEFE MNC,CD34*, CD34*
CD38- 4R M Tk

Al CD34*4B BB 7E Tranwell & 450 5 45K
TR AGM X E R AMIE B mILE % 1~4 BYE,
T 1 40 A B.%0 .CD34* & CD34+CD38-TF % 48 fig 14
BEAFREEAY ., A hAGM-S3 Hl hAGM-S4
POBE 40 B L 1% 35 40 MNC B8 mT ik 28.2.32.5 1%,

P18 N\ B AK T 55 S 4R AR A T B TR A AL A e i3
BEHER (P<0.05), *£EFMWERG CD34,
CD34 *CD38 - . Bf 40 A 5> 5l 7 ¥ 3% 1.89/2.62
(hAGM-S3 #1),1.51/2.15 % (hAGM-S4 #H), 5 hFT
HERUKERA B EHE X (P< 0.05), #~
A AGM X R4 p kS ER AT R RG] — &
FRE L% A UCB & i T/AE4BMEMFE (R 1), 3
B34 BWJS hAGM-S3 AN 4+ 1.03 £
CD34*CD38-#4f i %k, /8 CD34* .CD34*CD38-IF F¥ 4H
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Table 1 Expansion folds of hematopoietic stem/progenitor
cells after co—culture of CB CD34* cells with different stromal

cells (xts, n=6)
Week MNC CD34* CD34 *CD38 -
Control 1 0.50£0.10 0.27+0.10  0.38+0.21
2 0.44+0.10 0.04+0.02  0.05+0.01
3 0.44+0.12 0.01£0.00 0.01+0.00
4 0.231+0.10 0.01£0.00 0.01+0.00
hFT 1 3.85+£0.60" 1.39+0.78 " 0.14+0.06
2 4.68+1.10 ¥ 1.16+0.41 V 1.29+0.76"
3 15.85+2.00" 0.63:0.14  0.04x0.01
4 11.88+1.30 Y 0.74:0.21 0.02+0.01
hAGM-S3 1 3.74+1.10 Y 1.60+0.62 Y 1.40x1.01"
2 9.35+2.90 ™ 1.89+1.02 » 1.51+1.01 "
3 28.22+5.10 " 0.82+0.16  0.84:0.02
4 13.5£3.20" 0.40+0.21  1.03+0.51°%
hAGM-54 1 3.58+2.10% 1.27+091 " 1.43+1.03"
2 16.23+3.40"Y 2.62+1.12"22.15£1.04 1
3 32.504¢6.20 " 0.98+0.51 1.0420.542
4 12.50+4.10" 0.421+0.31% 0.47+0.202%
Compared with controls with the same culture duration 1) P<

0.05; Compared with hFT group with the same culture duration 2) P<
0.05; Compared with the same stromal cells group at 2 weeks of co-
culture 3) P< 0.05
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% CFC % 3.83.4.20 %, £ F hFT(P< 0.05, L%
2), hAGM #iIMIRE4AE R CFU-Mix ,CFU-GM ,BFU-E
BRFREELR,CFC AMERLKEF 2~3 BEHA
WEH , 538 4~5 B EE LWL BIA AR
Z ) CFU-Mix } BFU-E, T A hFT 3:8535F4HZ W
CFU-GM R & %7 ,CFU-E X CFU-Mix EE />

7R & MR IR R IR A AGM gﬁﬁﬂﬂ@ﬁ&ﬁ!%&

B En THEARMNA R TEESR, FFRAE
R5MMEES(F 2 kA& 1), HPP-CFU o4&
A AGM E R 4034E T hFT 48/, A hAGM-S3 Fl
hAGM-S4 #1 HPP-CFU 7E % 21 X 7] 4 5l 3 &
2.23 254 f% (P<0.05), &&FE 1 &R 0,21~
28 d CD34* CD34*CD38- i 2 Wi, HH K
HPP-CFU 7E hAGM-S4 #1{/318 % 2.54( 21 d ).0.83

F 2 Brim CD34 45 A R HE B 4L B 375 9 CFU s R

Table 2 Colony forming unit assay of UCB stem/progenitor cells after co-culture of CD34* cells with different stromal cells (xs, n=3)

Time Condition CFU-GM BFU-E CFU-Mix Total CFU HPP-CFU
0 - 133+11 4218 3217 207+21 5849
7d without stroma 2116 0 2 23+14 813
hFT 8112 " 643 3+l 65+16 " 2319V
hAGM-S3 21132 " 62+12 " 5219 Y 99137 " 32£32 "
hAGM-S4 194124 " 5113 " 38+13 © 140+38 V 5942912
14 d without stroma 2116 0 0 216 1243
hFT 8112 613 311 90+16 " 518 "
hAGM-S3 21132 "2 62£12 V2 5249 V-2 325141 V¥(1.62) % 7748 V- 23(1.34) Y
hAGM-S4 194424 D2 51+13 "2 38+13 ® 283432 V2(1.39) ¢ 88148 :29(1,53) %
21d without stroma 1215 0 0 1215 7+l
hFT 13014 2045 Y 1014 16011 " 63438
hAGM-S3 532482 Y 132431 " 81123 "2 545+102 "-2(3.83)® 128157 "-2-¥(2.23)
hAGM-S4 551+89 -2 15241 2 112427 2 815112 "2(4.20)* 146162 "-2-9(2.54) %
28d without stroma 0 0 0 0 9+2
hFT 55¢13 " 2+1 0 57«15V 35+4"
hAGM-S3 66121 " 2111 " 103 97£27 " 45+4 V2(0.78) ¢
hAGM-$4 8114 V2 318 V2 9+7 120£22 V' 48+20 V-2(0.83) ¢
35d without stroma 0 0 0 0 10
hFT 13£3 0 0 0 13£3 62
hAGM-S3 24+5 " 62 Y 3+1 337 912 123
hAGM-S4 369 "2 5¢2 " 412 45¢11 v 1343129

Compared with controls with the same co-culture duration 1) P< 0.05; Compared with hFT group with the same co-culture duration 2) P<
0.05; 3) Compared with the same stromal cells group at 7 d co-culture P< 0.05; 4) the values in the brackets indicate the proliferation folds
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Fig.1 Colonies CFU-GM, BFU-E, CFU-Mix derived from CB HSCs after 28 d non-contact co-culture with hAGM-S4 stromal cells
A. CFU-GM (100)x; B. BFU-E (100x); C. CFU-Mix (100x)
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CD34*CD38- 4% A, 3T/ 1 BHN 1.40+
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) HSC REdE et M BB RE 1, T S5 AR AP 3L 4% 52 6
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FETAREREAFEHE ISC WK ENE
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P TE AR AL 3 SR A4 T T K HA4ERF CD34* HSC
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Mix #1 BFU-E, X AT B A 5/ AGM ¥ Ffi i) 22
(T4% 239 ® 10 page 239)
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