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Gatal/FLI1-mediated reprogramming of B lymphocytes into
megakaryocyte-like cells
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School of Medicine, South China University of Technology , Guangzhou 51006, China

Abstract: Platelet shortages are a common issue in clinical practice, and the growing demand for
platelet transfusions has made this problem even more prominent. Platelets generated through cell
reprogramming may provide a promising solution to address this critical challenge. Here, we report
that enforced expression of transcription factors Gatal and FLI1 reprograms murine bone marrow
B lymphocytes into megakaryocytes. Notably, the expression of Gatal alone in B lymphocytes was
sufficient to induce the activation of megakaryocyte-specific markers, such as Cd41 and Cd42.
Co-expression of FLI1 or treatment with the Ezh2/Ezhl inhibitor UNC1999 significantly enhanced
reprogramming efficiency. After 10-14 days, the reprogrammed cells acquired megakaryocyte
morphology, and some cells proceeded to form pro-platelets. Importantly, we found that B lymphocytes
retain their plasticity even after immortalization, this maybe the reason that Gatal/FLI1 could

reprogram both primary and BCR-ABL-immortalized B lymphocytes. These findings suggest that B
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lymphocytes are a promising starting cell type for generating platelets through cell reprogramming and

may be more suitable for large-scale production compared to adherent cells due to their suspension

growth characteristics.
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Fig.1 Western blot assay the expression of target protein
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it ) 7 A ) A K BB 7 2514 T 19 9 =10% FBS IMDM
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I E 20 min, I F 5E UG, 7E 1.5 mL EP 45 i
A 1 mL FACS 22 M, 500%g B3> 5 min LA YE A 25
APk, 3 LR 2200 HIE Mgk E R R
40 M b, S i E Tk . ff A BD
FACSCelesta™ it X 4fl i 43 BT 4 6] 22 i 2 1 R 5= 1
PR B R A TR .
1.6 i34 1% GFP'/mScarlet-1"ZHff

WA A i G 4 BELARE S B B 2 R R 1
BD FACSAria™ I #4316/ 531 GFP*/mScarlet-I"
M. SIS AR L 6% 10° FFL Y 25 B 4520 T 12
UM R, il FH 440 5 50 3 U/mL rthEPO A1 10 ng/mL
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OP9 JL i 21 i He 45 7% .
1.7 Western Blot 3 iF i 35 5% RiA F N Th BE

W AR5 L SOk 48 h 5 1) HEK 293 T 41, f FH 1
A 1xPBS B A I VE 1~2 %, HIIA 160 pL 4 &
1 ik 2% Wi (RIPA S +25 <28 (g il 7))
FEE T UK b (R A A AR AR B . 12 000xg
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30 min ¥ 55 5 2 PVDF I | (i w=5% i pE 4
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$% Hoechst33342 5 X% DNA 256 1k (056
1.9 Zitoh

fdi FH| GraphPad Prism10.1.2 #E45 48 112420 #r , 45
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Y B A MR e AR AR (B 2¢) o 78 4 A T 4
FEad A, GFP A & L T T B, Cd41a 20 i 1Y
LU 7F 15 WA IS 8 T A8 | Il Cd41a™Cd42d 4 i (5
FEIHFeE BT 2d) o DA 255 EM, AR B itk 2
21 A Hh i ) e IR S R T Gatal w5 S 40 ) A%
Y M R AR, B A M R AR AR R Cddla
5 Cd42d i 22 ik K L BN PE R TR 2R 4E B
AR 2 B3 CA19 H )55 25 R
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A4 i o 2 AR AR ST L S AR 2 AP A L
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Fig.2 Gatal-mediated reprogramming of primary B lymphocytes

iff 52 %) BCR-ABL 7K A= K1Y B Ik I 41 i 52 P210-B6B
HILNAETE R AT SVEE T TP, . DL (R
178 B B 5 it FR e I Gatal R, Sl
(& 3a) J& Yk P210-B6B 41 il , 15 77 J5 26 6 K, 1.4%
mScarlet-I'Zifitg H BLAES 1) Cdd labiJF Rk b E;
FRBFIRIZER 2255 10 K, 525541 (MISI-Gatal) H' Cd41a’
i E R A EE T R & 9.2%, 43.1% 1Y
Cd4 a4 i i — 25 2 3K B A% 41 i 2% 1 s 72
Cd42d( & 3b~c). XFHRAL(MISD 4L L B R 7R 25
10 K AP A H Cd41a"Cd42d 5 Cd41a Cd42d 4
ML (EI3b) o IREERARH, 7k AR Ak B Itk 20 AT 4
Bl AR AV RE , (EUAH A T A A 2 R s B 2%
P2 T G AR UERE , ] BB 20 M A AR Al A 0 st
fETIRRHE,
2.3 EREFFLI HE Gatal RHABHREE
SN F FLIL 2 B 40 3% 2 % B A0 G
P K7, BRAS 0 A% 4H M B A DG 38 [ Il 7 2R
1 % 35 (Giraud et al., 2021) . % F P R T
Gatal 7¢ ¥ 3l 240 i 5% A 3 72 v AR 3Z R, AR BF 5T
PE— RS T Gatal 5 FLI1 WU s 1P [R)i75 S H
MEEAVHRNG . LURRIZOUE FARIC 5 Gatal 5
FLIT HE TR 300 5 S5 15 43 i) S e Ji AR B ok 28 24 i

5 P210-B6B 4 il & ([ 4a) , YL J5 5 6 RILFRIK
Gatal/FLI1 9 54 B bk B 40 B 5% Gatal B0 % 3k 41
Cd41a" 20 ffg Eb 4t 5.1% 45 v 31 11.8% (8] 4b~c) .
2Bl Hb , 7E 5 T 2% YL P210-B6B 41 fift i &5 10 K,
Cd41a’ 4 it 45 FH 20 Gatal 848 20 Y 11.0% 42 /5
2|5 Gatal/FLI1 RN MM 33.4% (Kl 4d~e) o X
SRR FLI1 S5 Gatal 75400 5 4 £ b B P3 [
ZNE AT i 2 BT B b T A0 1 A 4 R 4N i
2 it B PR AR
2.4 EZH2/EZH1 M HIF UNC1999 &b 32 7] & % 18
SRR R

00 ) 3R O 35 A% 8 1 o s BELAS S I F 5
e o J 25 A, I T B il 52 53% PR T S0 A S e B 1Y
fiE /1 (Ebrahimi, 2015) . UNC1999 J& 41 & 4 H3K27
H L5 RS Il EZH2/EZH 1 9301551, et I 5 S
FIRIP A OC Y A 2 AR 2 H3K27me3 /K P, DA%
e E 500 nmol/L UNC1999 4bBH Gatal Jji 25 /8% 4 1Y IR
Bk EL A A, AE e EE B 5 A 5 R (B 0 RImA
UNC1999) , GFP 41 g/ Cdd1a" 40 g (5 L py 775 751 b
FRZF Y 8.1% 32 18 31 22.4% (8] 5a) , H Jm FERCRA5
F B F T 5b) . UNC1999 ib P[] FE -t RE 4R 75
P210-B6B 4l ifd F (1) 5 4 P2 250 % , IF 5t 0500 o 44t
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YRR 0 —FP AT
2.5 EREHRESEETK
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JE 4125 B 3 W0 (Vainchenker et al., 2020) ., 78 5AL
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