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Influence of c-Myc on Induction Efficiency and Pluripotency of
Induced Pluripotent Stem Cells
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Abstract This work aimed to investigate the influence of transcription factor c-Myc on induction efficiency
and pluripotency of induced pluripotent stem cells (iPS cells). We generated mouse iPS cells from OG2 mouse em-
bryo fibroblasts (MEF) using retroviral virus delivered 4 factors (Oct-4, Sox-2, Klf-4 and c-Myc, OSKM) or 3 fac-
tors (Oct-4, Sox-2 and KIf-4, OSK). The number of iPS clones was counted under the microscope. The percentage
of green fluorescent protein (GFP)-positive iPS cells was analyzed using flow cytometry. The induction efficiency
of iPS was compared between OSKM and OSK. Reprogrammed colonies were picked and expanded into cell lines,

which were further subjected to the stemness characterization: pluripotent marker expression, teratoma formation,
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chimera formation and tetraploid compensation. In our current induction system, compared to OSKM, our results

showed that OSK induced iPS clones more efficiently and led to higher proportion of GFP-positive cells. Randomly

picked iPS clones generated by OSKM or OSK possessed similar ES-like morphology, alkaline phosphatase (AP)

positive staining, expression of pluripotent genes and ability to differentiate into three germ layers. However, the pro-

portion of chimera generated by OSK clones was higher than OSKM clones and only OSK clones were able to pro-

duce chimeric mice with germline transmission and were capable of generating viable, live-born progeny by tetraploid

complementation. Thus the present study demonstrated that in our current induction system, omitting c-Myc from the

OSKM combination enhanced the reprogramming efficiency and improved pluripotency of generated iPS cells.
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A: the schedule of iPS induction; B: representative images and corresponding statistical analysis of OSKM- and OSK-induced reprogramming of OG-
MEF; C: representative FACS plots and statistical data of OSKM- and OSK-induced reprogramming of OG-MEF; ***P<(.001.
El1l OSKMFNOSKiFFiPSHE Y LR
Fig.1 The reprogramming efficiency of OSKM and OSK in OG-MEF
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A: PCR analysis of virus gene integration in iPS clones; B: qPCR analysis of pluripotent genes and exogenous transgene expression in iPS clones.
El2 OSKMFNOSKiE S BiPS 5t 12 MR T 1 5 B Ry A F 5N R s 35 5 B YUK

Fig.2 Validation of virus gene integration and endogenous stemness gene expression in iPS clones induced by OSKM and OSK
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A: AP staining and immunofluorescent staining of pluripotent markers SSEA-1 and Nanog in iPS clones; B: hematoxylin and eosin-stained sections of

teratomas generated from iPS.
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Fig.3 AP staining, immunofluence of pluripotent protein and teratoma formation of iPS clones drived by CYT296
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Table 1 Capacity of chimera contribution and germline transmission in OSKM- and OSK- iPS clones

(E2IE AT S A H I A () F2HH Az Bl GR=L Stk

Blastocytes transplanted Offspring Chimera(%) Total F2 number* Germline transmission
33 (0)
36 (0) 0
28 (0)
41 (0)
36 (0) 0
32 (0)
35(0)
33 (0) 0
32 (0)
20 (12)
19 (2)
26 (26)
28 (28)
30 (30)
27 (7)
17 (17)
20 (20)
12 (12)

ENIES
iPS cell line

OSKM-1 40 10 6(60%)

OSKM-2 49 9 2(22.2%)

OSKM-3 64 12 6(50%)

OSK-1 40 12 10(83.3%) 61.5%

OSK-2 32 9 8(88.9%) 76.5%

OSK-3 48 8 6(75%) 100%

o AE S PR D AR AR AR T R R AR A B

*: numbers in bracket indicating agouti coat-colored offsprings generated via germline transmission.

(A) Chimeric mice (B) Chimeric mice Germline transmission mice

A\l

©

Tetraploid complementation mouse

OSKM-2

OSKM-3

A: OSKM 7 FiPS o 4 JE i ik 45 k71 B Bl B: OSKIF F1PS v b JE Ak 1)
fis R AME /N R

kA RN SRR AR B A 36 BT, € OSKGAF 3PS v e JE 1 DY

A: chimeric mice produced with OSKM-iPS clones; B: chimeric mice and its agouti coat-colored offspring generated with OSKM-iPS clones; C: all-
iPS-mice generated by tetraploid complementation with OSK-iPS clones.
El4 OSKMFIOSKIE F:iPS e S AR & /)N B B I 3 /N R Y LA
Fig.4 Comparison of the offspring generated by OSKM- and OSK- iPS clones
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¥R B RO kA AR /DN BLSICRN BUAT AT, 31k
OSKMZI il 2 34 A7 77 A6 Ik 8 s ARV B B & A%
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