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Detection of Morphology, Gene Expression and Protein Alterations in Mesenchymal Stem
Cells from Bone Marrow after Exposure to Aflatoxin B1
by  Sutasinee Asayut', Danai Tiwawech', Saowakon Sukarayodhin', Sittiruk Roytrakul?,
Janthima Jaresitthikunchai?, Somchai Thanasitthichai’
!Research Division, National Cancer Institute, Bangkok, ? National Center for Genetic Engineering

and Biotechnology, National Science and Technology Development Agency, Pathumthani

Cancer is a major public-health problem worldwide. The treatments and diagnostic techniques
for early-stage cancer remain limited. Understanding the mechanisms of carcinogenesis can
assist cancer control. The use of human mesenchymal stem cells derived from bone marrow as
a model to study environmental carcinogenesis is of interest and has never been undertaken in
Thailand. Therefore, this study aimed to detect morphology, gene expression, and protein alterations,
in mesenchymal stem cells from bone marrow after exposure to carcinogenic aflatoxin B1 (AFB1).
In this study, concentrations of AFB1 at 25 UM, 50 LM, and 100 LM, were applied to stem cells. At
8, 16, and 24 hours post-exposure, we observed changes in morphology, number of cells, Bmi-1
gene expression relative to GAPDH by real-time PCR, and detected proteome pattern by MALDI-
TOF/TOF mass spectrometer. The findings showed that the expression of the Bmi-1 oncogene,
which controls cell division, increased 2-fold compared with normal cells (2‘AACT = 2.07) after
exposure to AFB1 at 50 UM AFB1 within 24 hours, indicating that the mesenchymal stem cells
from bone marrow after exposure to carcinogenic AFB1 for 24 hours were being gradually
changed into cancer cells, but not yet completely converted to cancer cells. Therefore, alterations
in morphology and number of stem cells were not detected. Proteome pattern detection showed
that the protein with a molecular weight of 2423.79 daltons was upregulated such that the cells
were going to become cancerous, and the protein with a molecular weight of 3174.93 daltons was
downregulated, such that the cells were going to become cancerous. This study demonstrated
that we can use human mesenchymal stem cells from bone marrow as a model to study the
mechanisms of carcinogenesis instead of laboratory animals. In addition, diagnostic and prognostic
genetic and protein biomarkers may be discovered, leading to the early detection of cancers in
the future. (Thai Cancer J 2018;38:165-176)

Keywords: gene mutation, molecular biomarkers, bone marrow, mesenchymal stem cell, proteome
pattern
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medium 2 (Promocell, Germany) w8z 1% penicillin
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4 g Hun nguf 1 FenguilalliFuansrens s
AFB1 (NGNAYLIAN) LL@L’ﬂ@:Nﬁ 2-4 Lﬂun@imﬁiﬁi”u
AFB1 (Sigma, USA) finoadindiu 0.03125 mg/ml
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75 cm’ (Nunc, Denmark) 200,000 LEagsian9e
Tuewsiiunns 7 ml Whinan 24 ga. ulaaaBy
NAGALAIEIANS AFB1 (Sigma, USA) TNTE PR
25, 50 sz 100 uM 1lwaan 8, 16 LAY 24 1.
muaau dunaeaanialsingas EVOS® XL Core
Imaging System (Life Technology, USA) ¥11n19
apifuiin gl wasdud uIwIAsUAaZNg N
TrenNRLasmMaN TN StemPro® Accutase®
Cell Dissociation Reagent (Gibco, USA) 5 ml
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for RT-PCR (Invitrogen, USA) Am RNA 5 pul l&lu
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dNTP mix 1 pl waz DEPC-treated water 3 pl U
65°1 WU 5 1T LAY -20°% W1 1 1T i
LFs cDNA Synthesis Mix 10 pl (10x RT buffer 2 ul,
25 mM MgCI2 4 pl uag 0.1 M DTT 2 ul, 40 U/ul
RNaseOUT™ 1 ul iz 200 U/pl SuperScript® 111 RT 1
) Lsft 25% 11w 10 17 50 Wi 50 U7 85°%

WK 5 W7 uaz 0°1 ww 2 wdl ulaidin 2 U/l

E. coli RNase H 1 pl 1ia 37°% w11 20 wndi il
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AgmagalBulneld cDNA Alduly
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forward Bmi-1: 5' TGGAGAAGGAATGGTCCA
CTTC-3', reverse Bmi-1: 5' GTGAGGAAACTG
TGGATGAGGA-3', forward GAPDH: 5'-ACCACA
GTCCATGCCATCAC-3' laz reverse GAPDH: 5'-
ACACGGAAGGCCATGCCAGTG-3' éuﬂﬁﬁ?m
finel SYBR® Select Master Mix (Applied Biosystems,
USA) 10 pl, 10 uM forward WLag reverse primers
Timaz 0.4 l, cDNA template 2 pl war double
distilled water 7.2 pl RIIC LT T T TR PITe R
StepOnePlus™ Real-Time PCR System (Applied
Biosystems, USA) TaelTisunsused 95% ww
2 117 40 300289 95°T WU 15 AUT 58°T WU 15
AU 70°0 U 1 W 95% Wl 15 AUNT ua
95% 111 15 AU 60°8 UL 1 W17 uAT 95°1 11w
15 31n7 ufatinAn CT AlannLAsesuatase
A uanmnsrsunaua sundasnnsuansaan
2998U (fold change; 2-4°") Taeligms AAC =

- GAPDH
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AN13M373%1 proteome pattern
FensmaBuELEIansAEad 700,000
\IARFAUIALUAINNT 7 ml NARALANEANINANTLE
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80°1 a19liiazare g Hfieauin 15 wii
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YT AF1 001N IA LA
150 ul H&NrU steriled deionized water 300 ul
idmaglu sample reservoir (Nanosep Centrifuge
Device 10K, PALL,USA) ﬂu 10,000 g #1120 Tk

a Yy o 3 Y v ¥ % ac
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fignunniitios aumAetuing 30 u ukadanay
vinduvealdsAudaeis Lowry assay wazilsuld
fpudindu 0.1 po/pl fntel 0.1% trifluoroacetic
acid (TFA, Sigma, USA) 1inlduaniugns CHCA
matrix solution (a-cyano-4-hydroxycinnamic acid
(Sigma, USA) 10 mg Waz 0.1% trifluoroacetic acid/
100% acetonitrile (J.T. Baker, USA) 1 ml NN
aufhuileReatu lusamdau 1 : 11 livenasy
usinTane MALDI target plate selifszieflunand
AEUNARABIUIU 5-10 W 11 MALDI target plate
gluLrses Ultraflex 11l MALDI-TOF/TOF mass
spectrometer (Matrix Assisted Laser Desorption
lonization; MALDI, FlexControl version 3.0, Bruker

GmbH, Germany) WazATIA3LATILAIUIA UG
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Time-of-Flight (TOF) lwtiaeseudng 1-10 kDa (Linear
mode, Mass suppression 900 Da) NIN3FRLTEIL
waranman1suaaansfaallsunsy FlexAnalysis
version 3.0 (Bruker GmbH, Germany) Tne 14
peptide and protein calibration kit (MSCAL1,
Sigma, USA) wardimszidayafaaldsunsy
ClinProTools version 2.2 (build 78) (Bruker GmbH,
Germany) TaenananaLfluns i plot 921914
ANaRal3zq (m/z:mass-to-charge ratio)

fefirannaliiananeslilsfuiuen intensity (Arbi-

trary Unit) ugasnatiunaaesldsiuingany
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annsAnenglastesadsiuningin
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100 uM wazngueuan (Lli5uans AFB1) o
rnndlal 8, 16 wae 24 1. wusaliEinnsuAsuulas
sUivremad é\”\igﬂﬁ' 1 EUAMNUIBITARFT TR
SelEsansnienzBe AFB1 v liimadnned uaumil
A MmN s uafinduaunnay T
Taiflpuuansinailuusiaznguagld 2
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i 2 Aarwwmsdiuniisaisfimulanesanlansgnanedmeaaufoaansnansiie AFB1




@

Uil 38 aUUTI 4 AAIAN-5HIIAN 256 1

Normalized Bmi-1 amount relative to Control 2 =447

2.072.09

[ nsuAuAu
[J 25 uM AFB1
B 50 uM AFB1

W 100 pM AFB1
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Y L. de o A
NARBUAILANTAANEIES AFBT NF2luaN 24 Wy
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Tuiana 2423.79 AIARURNNIINLEN 4 TLAN

ANudindiuans AFB1 Annau Inaf 25 pM AFB1

TBunnullsfuiadu 1.67 win uazi 50 pM AFB1
fiu 100 pM AFB1 Hiffannulilshwiiad 2.37 i
Wwanlssuwauiunguacuan (WlFfuans AFB1)

fa31i 4A doulisiunlusaluiana 3174.93

a q
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=X
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