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SALL4: a potential prognostic biomarker for MDS 
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Acute Myeloid Leukemia/ Myelodysplastic Syndrome	
 

Chronic Myeloid Leukemia	
 B cell-Acute Lymphoblastic Leukemia	
 

ALK+ T cell lymphoma	
 

Hepatocellular carcinoma	
 

Breast cancer	
 

Endometrial cancer	
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Rhabdoid tumors 

SALL4 
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Summary	
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SALL4 

Upstream factors 
Nanog, OCT3/4, SOX2, Wnt/β-

catenin, STAT3, CDX1  

Interaction partners 
epigenetic regulators 
NuRD complex, DNMT, 

LSD1, MLL 

Upstream factors 
SALL4, miR-107, miR-33b, Let-7c, 

miR-294, DNA methylation 

Interaction partners 
Nanog, SOX2, OCT3/4, MLL, 
β-catenin, TBX5, PLZF, RARα, 

Rad50/Baf60a 

Downstream targets 
Nanog, SOX2 ,Pou5f1, BMI-1, 
HOXA9, Myc, ABCA3, EpCAM  

Downstream targets 
PTEN, SALL4 

 

Cell context-dependent maintenance of stemness or cell survival  
in stem and cancer cells 

Pathways 
Hedgehog, EMT, DNA 

damage repair, Apoptosis 
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Remaining questions: what are the 2nd hits? 
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Hypomethylation of the CpG sites is correlated with SALL4 expression 
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Summary	
  
� SALL4	
  is	
  expressed	
  in	
  ES	
  cells	
  and	
  during	
  organ	
  
development	
  

� SALL4	
  is	
  aberrantly	
  expressed	
  in	
  MDS	
  and	
  AML	
  
� SALL4	
  could	
  be	
  used	
  as	
  a	
  companion	
  biomarker	
  
for	
  MDS/AML	
  	
  

� SALL4	
  Tg	
  mice	
  develop	
  MDS/AML	
  	
  
� SALL4	
  is	
  essential	
  for	
  leukemia	
  and	
  cancer	
  
survival	
  

� Targeting	
  SALL4	
  is	
  a	
  novel	
  approach	
  in	
  treating	
  
MDS/AML	
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Table 2 IHC results for TP53 and SALL4 in 20 MDS patients	
  
No	
   Karyotype	
   TP53	
   SALL4	
  
1	
   -5q22,q35	
   -	
   -	
  
2	
   Normal	
   -	
   -	
  
3	
   Complex	
   2+ 	
   3+ 	
  
4	
   Complex	
   3+ 	
   1+ 	
  
5	
   Complex	
   3+	
   1+ 	
  
6	
   Normal	
   -	
   -	
  
7	
   Complex	
   -	
   -	
  
8	
   +8	
   1+ 	
   4+ 	
  
9	
   Complex	
   -	
   2+	
  
10	
   +19p13	
   1+ 	
   -	
  
11	
   +19p13	
   1+ 	
   1+ 	
  
12	
   Normal	
   -	
   -	
  
13	
   Normal	
   -	
   4+ 	
  
14	
   Complex	
   2+ 	
   3+	
  
15	
   Complex	
   3+	
   3+	
  
16	
   Normal	
   -	
   -	
  
17	
   Normal	
   -	
   -	
  
18	
   Normal	
   -	
   3+	
  
19	
   ?-8q23,?22q11	
   -	
   -	
  
20	
   +21	
   -	
   -	
  

TP53	
  was	
  positive	
  in	
  71.4%	
  (5/7)	
  MDS	
  patients	
  with	
  complex	
  karyotype	
  and	
  23.1%	
  (3/13)	
  
in	
  non-­‐complex	
  karyotype.	
  SALL4	
  was	
  positive	
  in	
  85.7%	
  (6/7)	
  MDS	
  patients	
  with	
  complex	
  
karyotype	
  and	
  30.8%	
  (4/13)	
  in	
  non-­‐complex	
  karyotype.	
   
Consistency	
  in	
  terms	
  of	
  positive	
  or	
  negative	
  for	
  TP53	
  and	
  SALL4	
  is	
  80%(16/20). 
 



SALL4A	
 SALL4	
  3’UTR	
 

32.3	
 42.6	
 20.8	
 36.1	
 

P=0.405	
 P=0.24	
 
TET2	
  mutation	
 
+	
 -­‐	
 +	
 -­‐	
 

TET2	
  mutation	
 

Ave	
 

TET2	
  mutation	
  and	
  SALL4	
  expression	
  	
 

TET2	
  mutation	
  was	
  detected	
  in	
  6	
  of	
  14	
  cases.	
  3’UTR	
  SALL4	
  expression	
  in	
  
the	
  patients	
  who	
  have	
  TET	
  mutation	
  looks	
  lower	
  SALL4	
  expression	
  level	
  
than	
  those	
  who	
  do	
  not	
  have	
  TET	
  mutation.	
  But	
  There	
  no	
  significant	
  
difference	
  between	
  them.	
 



Impaired	
  colony	
  forming	
  abiliCes	
  in	
  vitro	
  and	
  

engraDment	
  in	
  vivo	
  upon	
  SALL4	
  knocking	
  down	
  	
  

Gao,	
  et	
  al,	
  Transfusion.	
  2012	
  	
  



FAB 
M0 
(n=16) 

M1 
(n=98) 

    M2 
(n=110) 

M3 
(n=23) 

M4 
(n=86) 

M5 
(n=106) 

M6 
(n=6) 

HOXA
1 -0.256 -0.105 -0.182 0.000 -0.133 -0.245* -0.883 

HOXA
2 0.000 0.021 -0.114 0.000 -0.201 -0.031 0.041 

HOXA
3 0.318 0.012 0.027 0.087 0.168 -0.101 -0.824 

HOXA
4 0.166 -0.032 -0.097 0.315 0.267* -0.072 0.133 

HOXA
5 0.185 -0.038 -0.038 0.458 0.339* -0.006 -0.491 

HOXA
6 0.577* 0.192 0.271* 0.567 0.357* 0.222* 0.203* 

HOXA
7 -0.190 0.013 0.010 0.000 0.297* -0.013 -0.406 

HOXA
9 0.223 -0.030 0.016 0.458* 0.326* 0.022 0.579 

HOXA
10 0.310 -0.027 0.029 0.156 0.238* 0.012 -0.391 

HOXA
11 0.651* 0.089 -0.072 0.000 -0.010 0.079 0.319 

HOXA
13 0.225 0.144 -0.083 0.000 0.267* 0.046 0.722 

Table S3. Correlation coefficient (r) of SALL4 and HOXA genes in 385 primary AML patients (GSE14468) 1  
* indicates p<0.05 



SALL4	
  in	
  myeloid	
  leukemia	
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Lu,	
  et	
  al	
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Summary	
  
�  SALL4	
  is	
  important	
  for	
  maintaining	
  cancer	
  cell	
  
survival	
  and	
  metastasis	
  	
  

� SALL4	
  is	
  an	
  ideal	
  target	
  for	
  cancer	
  therapy	
  



Outline	
  
� SALL4	
  in	
  normal	
  and	
  cancer	
  tissues	
  	
  

�  ES	
  cells,	
  pre-­‐malignant	
  and	
  malignant	
  hematological	
  
diseases	
  

� Functional	
  role(s)	
  of	
  SALL4	
  in	
  cancer	
  	
  
�  Loss-­‐of-­‐function	
  
�  Gain-­‐of-­‐function	
  

� Mechanism	
  	
  
�  A	
  SALL4/NuRD/Pten	
  pathway	
  

� Target	
  SALL4	
  in	
  leukemia	
  	
  


