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[ Abstract ] Background and purpose: The key component of the hematopoietic microenvironment is bone
marrow stromal cells (BMSC). Several studies have provided evidence suggesting that proliferation, survival, and drug
resistance of AML can be modulated by BMSC within the bone marrow hematopoietic microenvironment. Therefore, in
addition to therapies that directly target acute myelogenous leukemia (AML), interruption of leukemia cell and BMSC inter—
actions should be considered when designing anti—AML therapeutic strategies. Hedgehog (Hh) protein belongs to a family
of secreted proteins, which is widely expressed in mammals and non—-mammals species and involved in the regulation of a
variety of tumor formation in mature organs, angiogenesis, stem cell differentiation, immune cells, and embryonic develop—

ment. Hh signaling allows for the modulation of the microenvironment to prepare a tumor—suitable niche by manipulating
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tumor cell growth, differentiation, and immune regulation, thus creating an enabling environment for progression and
metastasis. However, it remains unclear whether the bone marrow hematopoietic microenvironment contributes to the in—
creased survival of HL-60 cells by Hh signaling. Therefore, we studied the influence of bone marrow stromal cell-induced
Hh signaling on the survival of HL-60 cells. Methods: CCK-8 kit was used for the detection of HL-60 cell proliferation in
different experimental groups. Annexin V-FITC/PI double staining was used to detect the HL—60 cell apoptotic rate. Semi—
quantitative reverse transcription polymerase chain reaction (SQRT-PCR) was used to detect the experimental group Hh
signaling pathway components of GLI1 mRNA and BCL-2, BCL-XL expression. GLI1 apoptotic gene expression levels
were measured using immunofluorescence assay. Results: Bone marrow stromal cells promote proliferation and inhibit
apoptosis of HL—60 cells, and 10 pmol/L of GANT61 can reverse these effects of bone marrow stromal cells. In co—culture
system of HL-60 cells, GLI1 protein and mRNA expression increased and apoptosis inhibiting gene expression of BCL-2
and BCL-XL mRNA were upregulated. Conclusion: Bone marrow stromal cells have a protective effect on acute myeloid
leukemia cells. The mechanism may involve activation of the Hh signaling pathway in acute myeloid leukemia cells by bone
marrow stromal cells leading to increased expression of downstream target gene BCL-2 and BCL-XL.

[ Key words ] Acute myelogenous leukemia; GANT61; Hedgehog—GLI signaling pathway
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R FIHL-60+HS-5+GANT61 10 umol/LE
Fe.



540 s, . e

A1 4% Hedgehog/ G LI 530 J 0 il HL—-60Z1 AL 05 - (AT 5T

1.3.1 BMSCTHL—60%8 I3 74 45 P 44 % v
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Tab.1 Primer sequences used for SQRT-PCR analysis

Gene Primer sequences Length/bp PCR condition

GLIN R O A Gy 391 95 Smin, 94 °C 305,583 C 305, 72 °C 45 5, 30 cycles
BeL-a R G e A aaCou 151 95°C3min, 94 °C 405,60 C 405,72 °C 40’5, 30 cycles
B XL g 5 e e 491 95 Smin, 94 °C 305, 645 C 305,72 C 45 s, 30 cycles
GAPDH — § 3 A e i en 496 95 % 5min, 94 C 305, 59 30, 72 °C 30 s, 30 eycles

F: Forwards; R: Reverse
1.3.4  F95 % R FAN GLI &k

4 4148 hiFHL-6040 0, ¥ PBSPE2
K, K100 LA M TR B X A1 28 2 R
PR B 3B i BT SR 4% 2 5 Wk (&
30 min, PBSPE3YK, 5 min/¥X, 0.5% Triton
X-10035 AL 10 min, PBSEE3WK, 5 min/ik,
10%111 £ 17537 CEMAI b, %bi AGLIFTIA
(1 : 1004 CHBE LR, PBSUE3K, 5 min/Ik,
HFFITCHOEARIC I PR = Hi(1 : 150)% i ik
YEIRE L h, PBSHE3R, 5 min/ik, ZRHE N
0.1 mg/L PIZE R HOLIRE 1 min, PBSPE3IR,
5min/iR, B, 7EHREE WA WS,
1.4 SitFaE

SKHISPSS 17. 04T 581t 0r, it
TR DA xss RoR, AL HLBCR T 225087,
2 [R) PR R EL AR AT A IE S 40 A R FILSD- 146 5
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2 g B
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Fb B R PR RS SR I HL-6040 i, 24 hitf 2% &
TG it L (P>0.05), 48. 72H196 hit} 2% F 4
Hiiter E L(P<0.05); HHS-5HH 5= I HL-60
A K BE ILGANT61 10 pmol/LAk 3 it Hd 52 vh
FIHL-60Z0 it , [RIFE24 hisf 22 % LS4 =
S(P>0.05), 48, 72H196 hilf 24534 G5 it S
(P<0.05, K1),
2.2 BMSC HS-53tAMLAAREHL-60E - % i
A

24 . 48F172 hitf, HL-604M k%5354 b
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HL-60ZH ji J# T~ 1 7 T HL-60+ HS-5 4t i %5 77 159 o

4, ZFAGIFE X (P<0.05); 24, 48172 h L0 GANTEL '
¥, HL-60+HS-5+GANT613% 5741 HL-604H fifl 1.0] =& HL-60+HS-5+GANT61

PR B T HL-60+HS-SA IR 3540, 24 hif Q§ EGESS

2R TG X (P>0.05), 1Mj48H172 hitf 245 o5,
B Gt 5 X (P<0.05); 24, 48F172 hitf, HL-
60+GANT61 10w mol/LIF 7240 HHL-604H H i T

5 HL-6040 i S 1 FR 4 b i TR 22 R 58 "

R (P>0.05, #2), HS-5A1EHMH HL-60 1 &0 HL-604RBIEIETE R
AU, SRJE FH GANTO6 1 il Hh i 5 18 i ] Fig. 1 The proliferation of HL-60 cells in different treatment
uﬂﬁ%lﬁt’ﬁzﬁﬁ(%Z s @2) 5 groups

*: P<0.05, HL-60 vs HL-60+HS-5; #: P<0.05, HL-60+HS-
5+GANT61 vs HL-60+HS-5

%2 FEGEAHL-60EEHBAT MR

Tab.2 Comparison of early apoptosis rate of HL-60 cells in different treatment groups

(n=3, X¥+s)

Group Early apoptosis rate/%

24 h 48 h 72h
HL-60 169167 +1.1254 14.216 7 + 0.886 7 7.6733 £0.188 2
HL-60+ HS-5 10.856 7+ 0.418 6 7.2367 +0.8693 3 3.2067+0.4500"
HL-60+ HS-5+GANT61 14.740 0 + 1.204 6 10.806 7 + 0.416 2° 5.5233 +£0.558 6°
HL-60+ GANT61 20.793 3 +3.740 2" 15.896 7 +0.701 1* 8.566 7 +0.642 3"
F value 12.258 80.124 71.391
P value 0.002 0.000 0.000

*: P<0.05, HL-60 vs HL-60+HS-5; #: P<0.05, HL-60 vs HL-60+GANT61; A: P<0.05, HL-60+HS-5+GANT61 vs HL-60+HS-5
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Fig.2 Comparison of apoptosis rate of HL-60 cells in different treatment groups

A: HL-60; B: HL-60+HS-5; C: HL-60+HS-5+GANT61; D: HL-60+GANT61

1 0
FL1-FITC
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Fig. 3 mRNA expression of GLI1, BCL-XL and BCL-2 of HL-60 cells in different treatment groups

1: HL-60; 2: HL-60+GANT61; 3: HL-60+ HS-5+GANT61; 4: HL-60+HS-5. *: P<0.05, HL-60 vs HL-60+HS-5; #: P<0.05, HL-60+HS-

5+GANT61 vs HL-60+HS-5
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Fig.4 GLII protein expression in HL-60 cells by immunofluorescence staining (x400)

*: P<0.05, HL-60 vs HL-60+ HS-5; #: P<0.05, HL-60+ HS-5+GANT61 vs HL-60+ HS-5

Moshaverdf (3] R H CFSE# Sehnic i mF5E
KI, BMSC HS-5SHAfE#HL-60FFLAML
WBAVER, ARSCER N CCK-87A A BMSC
HS-5XTHL-6040 il 34 5 i 52 M, [A)Af e BHS-5

21 B e S 0T DA FEHL-6040 il 13451, Garrido
e L4 BRI SE ok, BMSC HS—SH0 | AM LA i
A % BALTT 259075 S 09UE T, Konopleva '
Iy FH TG I3 K BT 5 = HL-6040 JL i T,
KB R E AN MM S -5 EA I HL-60 8 T [ AE
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ay B FRIKZR . Annexin V =FITC/PLXLYLAG M
AR TR R, HS-SZ0 M H A P H HL-6021
JEPE T BIAE R . Hhf5 % 38 % i 5 i Nusslein—
VolhardZs ' 7E 198045 17 i % 75 156 5% i 41
Wi R IR TE Y R 2 b & B, Hh—G LIS 5l %
A8 WS S WA T EC R Hh . 25 R 8 122
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SR SRS S SR s L i
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RHEITAHIELA T, SRS R—E
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HL-6034 58 , IHIHIE T, X Ee/E A AT BE i
1 B HL—60 41 il FP Hh 5538 % E 1 _E 8 30 94
T3 BCL-2MIBCL-XLAK S IR . ASBF5E R4
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