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ABSTRACT Objective:To investigate multilineage - differentiating stress - enduring (Muse) by immunomagnetic bead
screening from Wharton’s jelly mesenchymal stromal cells (W]— MSCs) ,and explore transplantation of Muse cell for safety and
effectivensess of sub acute cord injury in rats. Methods: Donated Wharton’s Jelly-mesenchymal stromal cells (W]J-MSCs)
were successfully derived from a human umbilical cord by a series of procedures namely physical isolation of Wharton’s Jelly
from cord membrane, collagenase and trypsin treatment and density gradient centrifugation. Magnetic activated cell sorting was
performed to specifically select SSEA3+ Muse cells, and flow cytometry and immunocytochemistry were used to identify further.
In vivo,spinal cord contusion injury model in rats was induced by NYU=TIl impactor,and were randomly divided and equally

into four groups,namely group A (sham),group B (control),group C (Non—Muse cells transplantation) and group D (Muse
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cells transplantation ). Laminectomy was conducted in group A but no spinal cord contusion injury. Laminectomy and cord in-
jury were performed in group B,C and D, 10 g trip rod was freely falling down from 12.5 mm. Two weeks later, group B,C and
D were received PBS injection, Non-Muse cells transplantation and Muse cells transplantation respectively , four-point injection
were performed in each cord with totally 4x10° cells. BBB scores were evaluated on 1 day,1,2,3,4,5 and 6 week after injury.
Four weeks after cell transplantation, the rats were sacrificed ,and immunohistochemistry were carried out to observe survival ,
migration and differentiation of the injected cells. Result:The expression of CD105,CD90 and CD73 were over 99.5% in the
derived WJ-MSCs population,but CD45 and CD14 were lower than 0.5% , positive rate of SSEA3+ was 1.46% under flow cy-
tometer, However, after MACS sorting, the percentage of 92.0% Muse cells expressed SSEA3 and CD105,and immunohisto-
chemistry results of SSEA3 showed typically membrane morphology with special processes. In vivo,BBB scores was 21 in group
A at different time points. One-way ANOVA and LSD analysis showed that BBB scores in group C and D were significantly
higher than that in group B (P=0.004,0.002) ,but there was no significantly difference between group C and D. Further intra-
group paired ¢ test showed that BBB score was significantly higher at 4 weeks than that 3 weeks in group C (P=0.005). Howev-
er,in group D,BBB scores were significantly higher at 4 and 6 week than those at 3 and 5 weeks, P values were 0.005 and
0.016 respectively. Immunohistochemistry results showed that both Muse cells and Non-Muse cells could survive for 4 weeks in
rats and they migrated from the four-point injection to injury site. But there showed more Muse cells survival than Non-Muse
cells in the cord. Conclusion : Immunomagnetic bead screening is efficient to select large number of purified SSEA3+ Muse

cells. Muse cells could survive and target-migrate in injured cord to improve BBB scores continuously. Muse cells are a novel

kind of seed cells in the spinal cord injury treatment.
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Fig.2 SSEA3 and CD105 staining of purified Muse cells (x400) 2a. SSEA3+ was accounted for 92% screened by flow cytometer  2b. Muse cell ad-
herence and growth (x100) 2¢,2d,2e,2f. Staining and compound picture of CD105,SSEA3,Hoechst 33342 for Muse cells (x400)

2a. 3 3 40 A% S B vk J SSEA3+41 i i 92%

2b. Muse 2 Jifg i B 7= 1< (x100)

*1 AREEATRERESKXR BBBIEZIEEIF S L (22s,5))
Tab.l1 Comparison of BBB scores among group B, C and D at different time points(x+s,score)

4151 RE(H) REld RE1HEH  ARE2H AR5 3 ESEEYC ARJE 5 4 AR5 6 4
X REAL (B 41) 5 1.40+0.55 9.20£0.45 10.80£0.41  11.60+£0.59 12.00+0.71  12.20+0.44 12.20+0.44
Non-Muse #fl ffd # #4121 (C 41) 5 1.20+£0.45 9.40+1.14 10.60+0.55 11.20+£0.48 12.60+0.54  13.00+0.70  13.60+0.55*
Muse 1 #5 R 20 (D 40) 5 1.20+0.45 9.00+£0.71  10.40+0.56  11.40+0.51  12.20+0.84  12.80+0.84 13.80+0.68"
FAi 0.286 0.300 0.750 0.692 0.933 1.857 9.500
P{a 0.756 0.746 0.493 0.465 0.420 0.198 0.003

5 B 4LIL#, *P=0.004,"P=0.002
Note : Compared with group B, *P=0.004,*P=0.002
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Tab.2 Statistical value among three groups at different time points

. X I (B 21) Non-Muse 41l Jfi £ i 21 (C 41) Muse AIHES AT 2L (D 41)

t{H P A t{H Pl ¢ PAi
ARJE 2 vs RJg 3 A -4.000 0.016 -2.449 0.070 -3.162 0.034
ARG 3 JH vs R 4 4 -1.633 0.178 -5.715 0.005 -4.000 0.016
ARG 4 M vs R 5 4 -1.000 0.374 -1.633 0.178 -1.000 0.374

ARJG S5 W vs KJg 6 4 T4k T4k -2.449 0.070 -3.162 0.034
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Fig.4 Sketch map and picture of cell transplantation (x10) 4a. The sketch map of the four injection points at coronal direction ~ 4b. The sketch map of

o

the four injection points at cross section showed cells were injected into posterior horn of spinal polio  4e. The operation of cell transplantation under the

microscope ,and the microsyringe was inserted into spinal cord (x10)
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Fig.5 Stem 101 and Hoechst 33342 staining of spinal cords (merged images) 5a. Injured spinal cord of rat on lateral view 5b. Injured spinal cord of
rat on anterior view 5c¢. Spinal cord of uninjured rat  5d. Spinal cord of PBS injected rats showed injured tissue was in disorder Se. Spinal cord of
Non—-Muse cells transplanted rat showed a little survived cells transplanted from injection area to injured area  Sf. Spinal cord of Muse cells transplanted
rats showed a number of survived cells transplanted from injection area to injured area, and the right up image was survival of Muse cell under laser confo-

cal microscopy at 4 weeks (x400)
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