
International Core Journal of Engineering Volume 8 Issue 6, 2022
ISSN: 2414-1895 DOI: 10.6919/ICJE.202206_8(6).0082

 

606 

The Loss of Chaf1a Affects the Proliferation and Differentiation of 
Hematopoietic Stem Progenitor Cells 

Wanling You, Ziliu Wang 
Key Laboratory of Regenerative Medicine of Ministry of Education, Institute of Aging and 

Regenerative Medicine, Jinan University, Guangzhou 510632, China 

 

Abstract 
Chaf1a is the p150 large subunit of chromatin assembly factor 1(CAF1),responsible for 
ligating the p60 subunits Chaf1b and p48 small subunits in CAF1,and interacting with 
PCNA in the process of DNA replication to promote H3-H4 dimer deposition in 
replication fork,which is the main function of CAF1.At present,a number of researches 
have studied the function of Chaf1a,including promoting the proliferation of human 
gastric cancer cells,regulating the cell cycle of human non-small cell lung cancer, 
repairing DNA damage caused by ROS, and regulating histone modification by recruiting 
epigenetic modifiers.However,the function of Chaf1a in hematopoietic system remains 
unclear.Therefore,this study modeled on mice specifically knocked out of Chaf1a in the 
hematopoietic system,aiming to investigate the role of Chaf1a in hematopoietic system. 
First, we constructed a mouse model of hematopoietic system-specific knockout of 
Chaf1a, inducing chaf1a 3 exon of mice to be knocked out with poly (I:C),and then 
sacrificed mice for analysis.We found that specific knockout of Chaf1a in the 
hematopoietic system did not affect lymphoid and myeloid differentiation of peripheral 
blood in mice.However,in vitro culture of mouse hematopoietic stem progenitor cells 
with methylcellulose medium found that knocking out chaf1a had fewer BFU-E than 
normal hematopoietic stem progenitor cells.Culture of LT through the Burk Culture 
experiment found that LT without Chaf1a had a decreased ability to proliferate in 
vitro.Therefore,we believe that Chaf1a plays an important regulatory role in the 
hematopoietic system of mice,and the specific regulatory mechanism needs to be further 
studied. 

Keywords 
Chaf1a; Hematopoietic Stem Cells; Proliferation. 

 

1. Introduction 

Hematopoiestic stem cells (HSCs) are one of the most in-depth and clinically widely used adult stem 
cells studied by scientists.In the 1860s,when James Till and Ernest McCulloch studied the effects of 
irradiation on the bone marrow of mice,they discovered pluripotent stem cells in the blood,proposed 
the characteristics of such pluripotent stem cells,and promoted further research on hematopoietic stem 
cells[1].With the discovery of multiple hematopoietic stem progenitor cells surface markers, such as 
CD34,CD150 and so on,mouse hematopoietic stem cells are usually labeled with CD150+CD48–c-
Kit+Sca1+Lineage marker–(Lin–)[2-4].CAF-1 is an important histone chaperone, which interacts 
with the replicon,depositing H3-H4 directly onto the newly synthesized DNA[5]. CAF1 can be 
divided into three parts:p150 large subunit Chaf1a,p60 middle subunit Chaf1b,and p48 small subunit 
RbAp48[6,7].At present,many studies have found that Chaf1a,as the p150 large subunit of CAF1,is 
involved in the regulation of nucleosome assembly.At the same time,Chaf1a,as an independent 
protein,also has other roles that are not dependent on CAF1,for example,regulating the cell 
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cycle,regulating apoptosis,regulating epigenetics,etc.It has been reported that overexpression of 
Chaf1a promotes the proliferation of gastric cancer(GC)cells,while inhibition of Chaf1a has the 
opposite effect[8],Chaf1a participates in the regulation of BER-led DNA damage repair through 
interaction with NEIL1[9],and overexpressed Chaf1a in human retinoblastoma plays a role in 
inhibiting apoptosis[10].In addition,Chaf1a has been thought to have epigenetic regulation in recent 
years[11,12].However,the function of Chaf1a in the hematopoietic system remains unclear. Therefore, 
this study modeled on mice specifically knocked out of Chaf1a in the hematopoietic system, aiming 
to investigate what role Chaf1a plays in the hematopoietic system.  

2. Materials and Methods 

2.1 Animal 

Self-constructed Chaf1af/f mice and Chaf1af/f-Mx-Cre mice were utilized in the present 
study.Animal care,surgery and handling procedures were performed according to regulations 
established by The Ministry of Science and Technology of the People’s Republic of China ([2006]398) 
and approved by Jinan University Animal Care Committee. 

2.2 Cell Harvest 

Preparation: Wrap the foam board in tin foil, spray alcohol on the surface and place it in a biosafety 
cabinet. Spray surgical utensils such as scissors and forceps, as well as other utensils such as 3.5cm 
small dishes, ice boxes, mortars, pestles, hand towels, 200 mesh membranes, and place them in a 
biosafety cabinet. UV exposure 15min. 

peripheral blood cell:Let the 2-3 months old mouse lie on the iron frame of the rat cage, hold the 
mouse tail with the right hand, and wear a thick glove on the left hand to grasp the back fur of the 
mouse.With the left hand, the mouse rests on the tabletop, fixes the mouse head, presses the mouse 
orbit with elbow forceps to make the eyeball protrude, and then pulls out the mouse eyeball with 
elbow forceps, and drops peripheral blood into a 1.5mL EP tube that has been added to 30 μl of 0.5M 
EDTA in advance. 

Bone marrow cell:Sacrifice mice by dislocation.Mouse belly facing upwards, fixing its forelimbs 
with pins on a foam board wrapped in tin foil.Carefully remove the fur of the two hind limbs of the 
mouse, cut them off (including the iliac bone, tibia, femur), shave the muscles (you can gently wipe 
the bones with a hand towel), remove the soles of the feet, and put the treated iliacs, tibia, and femur 
into a small dish with PBS solution on the ice box.Remove the pin, flip the mouse over so that its 
back is facing up, and fix its forelimbs with the pin again.Cut the back fur of the mouse, expose the 
spine, carefully cut the spine, shave the meat of the spine facing the abdomen side, cut the bone of 
the spine facing the abdomen side along the spine cavity, shave the flesh on the surface of this part 
of the bone again (you can gently wipe the bone with a hand towel), and soak the bone in the PBS 
solution of the small dish.Pinch out the bones in the PBS solution with forceps, put them into a mortar, 
add 4mL of 0.2% BSA solution, press out the bone marrow cells with a pestle (note that it cannot be 
ground), press several times until the solution turns red and the bones are reddish.Filter the solution 
into a 15 mL centrifuge tube with a 200 mesh membrane. Re-add 4ml of 0.2% BSA solution to the 
mortar and continue to press several times with the pestle until the bones whiten.Filter the solution 
into a 15 mL centrifuge tube with a 200 mesh membrane.Centrifuge the 15mL centrifuge tube with a 
centrifuge, the centrifuge parameters are set to 4℃, 1200 rpm, 5 min, after the centrifugation is 
completed, discard the supernatant, you can see the red cell mass at the bottom of the centrifuge tube, 
that is, bone marrow cells. 

2.3 Fluorescence Activated Cell Analysis/Sorting 

The staining protocol of peripheral blood cell is as Table1. 
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Table 1. Staining protocol of peripheral blood cell 

FITC FITC FITC APC APC 

CD4 CD8 B220 B220 CD11b 

0.5μl 0.5μl 0.5μl 0.5μl 0.8μl 

The staining protocol of bone marrow cell is as Table2. 

 

Table 2. Staining protocol of bone marrow cell 

FITC PE PE-cy7 APC APC-cy7 Lineage 

CD48 CD150 Scal C-kit SA  

2μl 2μl 2μl 5/0.3μl 4μl 5ul 

2.4 Cell culture and Treatment 

Methylcellulose culture: 

Methylcellulose medium formulation: In a 12-well plate, add 600 μl of GF M3434 medium and 10 
μl of DMEM (add 1% P/S) per well;Add 1×104 whole bone marrow cells after per well and gently 
stir well to avoid air bubbles;Place in a 37 °C incubator, culture to 7/14 days, observe the cell 
community and count. 

Bulk Culture: 

Prepare the medium according to the following method (taking 12mL medium as an example, 
different volumes of medium are equivalent to the reagent volume): 12mL SPEM medium, 60μl TPO, 
60μl SCF, 1%P/S;Filter the prepared medium with a 0.22 μm membrane and add it to a 48-well plate 
at 400 μl per well;Sort SLAM-LT into 48-well plates, 1000 cells per well;Culture the cells to 7/10 
days, collect the cells into flow cytolysis tubes, 4 °C, 1200 rpm, centrifuge for 5 min.The resulting 
cells are analyzed with flow cytometry. 

3. Result 

3.1 Hematopoietic System-specific Deletion of Chaf1a Does Not Affect Lymphoid 
Differentiation and Myeloid Differentiation in Mice 

To explore the effects of Chaf1a on the mouse hematopoietic system, we constructed hematopoietic 
system-specific knockout of chaf1a mice. We selected 2-month-old mice for experiments to induce 
Chaf1a deletion of the mouse hematopoietic system by giving them intraperitoneal injection poly 
(I:C). Sacrificial mice, BTM cells of the mouse's peripheral blood are analyzed by flow cytometry. 
We found that hematopoietic system-specific deletion of Chaf1a in mice did not change the 
proportion of BTM cells in the peripheral blood of mice, so we concluded that hematopoietic system-
specific deletion of Chaf1a did not affect lymphoid and myeloid differentiation in mice. 

 

 
Figure 1. Peripheral blood maturation cell ratio analysis plot. 
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3.2 Chaf1a Affects the Proliferation of Hematopoietic Stem Progenitor Cells in Vitro 

Since many researches reported that Chaf1a is associated with cell proliferation, we used flow 
cytometry to sort hematopoietic stem cells from mice for Blk Culture. After 7 days of culture, we 
analyzed the number of cells by flow cytometry and found that the number of Chaf1a missing 
hematopoietic stem cells decreased, so we speculated that Chaf1a deletion reduced the proliferation 
capacity of hematopoietic stem cells in vitro. 

 

 
Figure 2. Bulk Culture results chart. 

3.3 Chaf1a Affects in Vitro Differentiation of Hematopoietic Stem Progenitor Cells 

We cultured hematopoietic stem progenitor cells with methylcellulose medium, performed BFU-E 
(burst forming unit-erythroid) cell community counting at 7 days, and performed CFU-GM (colony 
forming unit-granulocyte and macrophage) at 14 days, CFU-GEMM (colony forming Unit-
granulocyte erythrocyte, monocyte and megakaryocyte) cell population count.The study found that 
the BFU-E formation ability of hematopoietic stem progenitor cells without Chaf1a decreased slightly, 
while the CFU-GM, CFU-GEMM formation ability was not significantly different from normal 
hematopoietic stem progenitor cells. 

 

 
Figure 3. Up:Schematic diagram of BFU-E,CFU-GM,CFU-GEMM;Down:Statistical chart of the 

results 

4. Conclusion 

The main function of CAF1 is to promote the deposition of histone H3-H4 dimers on DNA at the 
replication fork during DNA replication, which is responsible for the assembly of nucleosomes. 
Chaf1a acts as a scaffold in it, connecting Chaf1b RbAp48 and interacting with PCNA, relying on 
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CAF1 as a whole for the function of assembling nucleosomes. A growing body of research has found 
that Chaf1a, which breaks away from CAF1, also has important functions. For example, chaf1a is 
expressed in human gastric cancer cells to promote the proliferation of gastric cancer cells; regulates 
the cell stage of cells in human non-small cell lung cancer; can repair DNA damage caused by ROS; 
and can regulate histone modification by recruiting epigenetic modifiers in embryos. We constructed 
mice with hematopoietic system-specific deletion of Chaf1a to conduct studies of chaf1a's role in the 
regulation of hematopoietic systems. We found that the hematopoietic system-specific deletion of 
Chaf1a did not affect the proportion of TBM cells in the peripheral blood of mice, but reduced the in 
vitro proliferation ability of hematopoietic stem cells and the BFU-E formation capacity of 
hematopoietic stem progenitor cells. We conclude that the specific deletion of Chaf1a in the 
hematopoietic system does not affect gonorrhea differentiation and myeloid differentiation in mice, 
but affects the in vitro proliferation and differentiation of hematopoietic stem progenitor cells. 
Therefore, we believe that Chaf1a has an important role in the regulation of the hematopoietic system, 
and the specific mechanism of action needs to be further studied. 
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