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Supplementary Fig. 1 Effect sizes of all studies (no excluded)

A. Neurobehavioural Effect Size B. mNSS Effect Size
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Supplementary Table 1 Search Strategy (Take PubMed for instance)

Search  ((((((((("Brain  Ischemia"[Mesh]) = OR  ((brain  ischaemia[Title/Abstract] OR
stroke*[Title/Abstract] OR cerebrovascular stroke[Title/Abstract] OR apoplexy[Title/Abstract] OR
cerebral stroke[Title/Abstract] OR cerebrovascular accident[Title/Abstract] OR acute cerebrovascular
accident[Title/Abstract] OR cerebrovascular apoplexy[Title/Abstract] OR acute stroke[Title/Abstract]
OR ischemic stroke[Title/Abstract] OR ischaemic stroke[Title/Abstract] OR acute ischemic
stroke[Title/Abstract] OR  acute ischaemic  stroke[Title/Abstract] OR  vascular  brain
accident[Title/Abstract] OR middle cerebral artery[Title/Abstract] OR middle cerebral artery
infarction[Title/Abstract] OR middle cerebral artery occlusion[Title/Abstractf OR MCA
occlusion[Title/Abstract] OR MCA[Title/Abstract] OR MCAOJTitle/Abstract] OR anterior cerebral
artery[Title/Abstract] OR ACA[Title/Abstract] OR anterior cerebral artery occlusion[Title/Abstract] OR
ACAOITitle/Abstract] OR focal cerebral ischemia[ Title/Abstract] OR focal ischemia[Title/Abstract]))))
AND (("Neural Stem Cells"[Mesh]) OR ((neural stem*[Title/Abstract] OR NSC*[Title/Abstract] OR
neural precursor cells[Title/Abstract] OR neural precursor*|[Title/Abstract] OR NPC*[Title/Abstract]
OR nerve stem cell*[Title/Abstract] OR neuronal stem cell*[Title/Abstract]))))) AND ((animals[MeSH
Terms]) OR ((mammals[Title/Abstract] OR primates [Title/Abstract] OR mice[Title/Abstract] OR
Rats[Title/Abstract] OR  Mouse[Title/Abstract]))))) NOT  (((((heart[Title/Abstract]  OR
bone[Title/Abstract] OR eye[Title/Abstract] OR lung[Title/Abstract] OR kidney[Title/Abstract] OR
liver[Title/Abstract] OR renal[Title/Abstract] OR intestine*[Title/Abstract] OR spinal[Title/Abstract]
OR pulmonary[Title/Abstract] OR hepatic[Title/Abstract] OR global[Title/Abstract]))) OR
((coronary[Title/Abstract] OR myocardial[Title/Abstract]))))) NOT ((AD[Title/Abstract] OR
PD[Title/Abstract] OR  Alzheimer*[Title/Abstract] OR  Parkinson*  [Title/Abstract] OR
epilepsy[Title/Abstract] OR MS[Title/Abstract] OR Multiple Sclerosis|Title/Abstract]))




Supplementary Fig. 2 Flow diagram showing summary of study selection
procedure
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Supplementary Table 2 Study Characteristic Report

Author Year Intervention Species Type of Cerebral No. of Dose Time of Route of Anaesthetic
Ischemia Animals Range(cells) Admin(min) Delivery
Andsberg G! 1998-1 rat NSC Rat Transient MCAO 10 900000 -10080 Stereotactic Halothane
1998-2 rat NGF-NSC Rat Transient MCAO 10 900000 -10080 Stereotactic Halothane
Fukunaga A2 2003 rat NSC Rat Transient MCAO 5 55000 30240 Stereotactic Halothane
Chu K3 2004 human NSC Rat Transient MCAO 30 5000000 1440 tail vein none
Ishibashi S* 2004 human NSPC Gerbil Transient MCAO 7 500000 5760 Stereotactic Isoflurane
Kelly S5 2004 human NSC Rat Transient MCAO 13 300000 10080 Stereotactic Isoflurane
Chu K¢ 2005-1 human NSC Rat Transient MCAO 12 5000000 1440 tail vein none
2005-2 hNSC-VEGF Rat Transient MCAO 12 5000000 1440 tail vein none
Zhu W’ 2005 rat NSC Rat Transient MCAO 10 200000 4320 Stereotactic ketamine
2005 rat NSC-VEGF Rat Transient MCAO 10 200000 4320 Stereotactic ketamine
Hicks A® 2007-1 mouse NSC-ST Rat Transient MCAO 10 800000 10080 Stereotactic Isoflurane
2007-2 mouse NSC-EE Rat Transient MCAO 15 800000 10080 Stereotactic Isoflurane
Daadi M° 2008 Human ESC-NSC Rat Transient MCAO 10 100000 10080 Stereotactic Unknown
Hicks A 2008-1 mouse NSC-ST Rat Transient MCAO 13 800000 10080 Stereotactic Isoflurane
2008-2 mouse NSC-EE Rat Transient MCAO 13 800000 10080 Stereotactic Isoflurane
Mochizuki N 2008 rat NPC Rat Thrombotic 17 100000 unknow Stereotactic Pentobarbital
Zhang Z'? 2008-1 rat NSC Rat Transient MCAO 12 200000 10080 Stereotactic Chloral Hydrate
2008-2 rat NSC-hNT3 Rat Transient MCAO 12 200000 10080 Stereotactic Chloral Hydrate
Bacigaluppi M!* 2009 mouse NSC mice Transient MCAO 18 1000000 4320 tail vein none
Chen B™ 2009-1 rat NSC Rat Transient MCAO 10 500000 4320 Stereotactic Pentobarbital
2009-2 rat NSC-GDNF Rat Transient MCAO 10 500000 4320 Stereotactic Pentobarbital




Author Year Intervention Species Type of Cerebral No. of Dose Time of Route of Anaesthetic
Ischemia Animals Range(cells) Admin(min) Delivery
Stroemer P'° 2009 human NSC Rat Transient MCAO 10 450000 40320 Stereotactic halothane
Zhang P! 2009 human NSC Rat Permanent 30 50000 1440 Stereotactic Pentobarbital
Pan!’ 2010 hNSC Rat Transient MCAO 20 3000000 1440 Stereotactic Unknown
Shen C'® 2010 rat NSC Rat Transient MCAO 12 10000000 20160 femoral veins Isoflurane
YuHY 2010-1 rat NSC Rat Transient MCAO 18 15000 1440 Stereotactic Chloral Hydrate
2010-2 rat NSC-coll Rat Transient MCAO 18 15000 1440 Stereotactic Chloral Hydrate
Zhao Y% 2010-1 rat NSC Rat Transient MCAO 12 50000 2880 Stereotactic ketamine
2010-2 rat NSC-wort Rat Transient MCAO 12 50000 2880 Stereotactic ketamine
Andres R?! 2011 human NSC nude rat Permanent 12 300000 10080 Stereotactic Isoflurane
Seyed J*? 2011 rat NSC Rat Transient MCAO 8 10000000 4320 lumbar puncture Chloral Hydrate
Song M% 2011 human NSC Rat Transient MCAO 6 4000000 1440 tail vein none
Zhu J* 2011-1 rat NSC Rat Transient MCAO 10 1000000 4320 Stereotactic Chloral Hydrate
2011-2 rat NSC-BDNF Rat Transient MCAO 20 1000000 4320 Stereotactic Chloral Hydrate
2012-1 mouse NSC-ic mice Transient MCAO 14 500000 360 Stereotactic ketamine
2012-2  mouse NSC-ic-TAT-HA mice Transient MCAO 14 500000 360 Stereotactic ketamine
Doeppner T 2012-3  mouse NSC-ic-TAT-HS mice Transient MCAO 14 500000 360 Stereotactic ketamine
2012-4 mouse NSC-iv mice Transient MCAO 14 1000000 360 femoral vein none
2012-5 mouse NSC-iv-TAT-HA mice Transient MCAO 14 1000000 360 femoral vein none
2012-6  mouse NSC-ivTAT-HS mice Transient MCAO 14 1000000 360 femoral vein none
Patkar S 2012 mouse NSC mice Transient MCAO 8 50000 2880 Stereotactic Isoflurane
Chang D J?7  2013-1 hNSC-BDNF Rat Transient MCAO 8 400000 10080 Stereotactic Unknown
Chang D J®  2013-2 hipsc-NPC Rat Transient MCAO 10 200000 10080 Stereotactic Unknown
Chang D J® 2013-3 hESC-NPC Rat Transient MCAO 8 200000 10080 Stereotactic ketamine




Author Year Intervention Species Type of Cerebral No. of Dose Time of Route of Anaesthetic
Ischemia Animals Range(cells) Admin(min) Delivery
Mine Y* 2013 hNPSC nude rat Transient MCAO 18 200000 2880 Stereotactic Isoflurane
Yuan T3! 2013 hipsc-NPC Rat Transient MCAO 5 1000000 unknow Stereotactic Unknown
Chau M J* 2014 mouse-ips-NPC Rat Permanent 24 400000 10080 Stereotactic Chloral Hydrate
Chen L3 2014 rat NSC rat Transient MCAO 10 80000 1440 Stereotactic Chloral Hydrate
Huang L* 2014 hNSC mice Transient MCAO 18 100000 1440 Stereotactic Isoflurane
LiJ®» 2014-1 mouse NSC-irrFCs Rat Transient MCAO 18 1000000 1440 Stereotactic Unknown
2014-2 mouse NSC-VPC Rat Transient MCAO 18 1000000 1440 Stereotactic Unknown
Tang Y?3¢ 2014-1 mice NSC Rat-Y Transient MCAO 16 1000000 1440 Stereotactic ketamine
2014-2 mice NSC Rat-A Transient MCAO 7 1000000 1440 Stereotactic ketamine
Cheng Y7 2015 rat NSC Rat Transient MCAO 18 5000000 1440 tail vein none

Abbreviation: NGF = Nerve Growth Factor, VEGF = Vascular Endothelial Growth Factor, EE = Enriched Environment, ST = Standard housing, hNT-3 = human neurotrophin-3,
GDNF = Glial cell line-derived Neurotrophic Factor, Coll = Collagen type I, Wort = Wortmannin, BDNF = Brain-derived Neurotrophic Factor, TAT-HA = TAT-hemagglutinin, TAT-

HS = TAT-heat shock protein 70, ic = intracranial injection, iv = intravenous injection, irrFCs = gamma-irradiated embryonic fibroblast cells, VPC = Vascular Progenitor cells, Y =

young, A = aged, ESC = embryonic stem cell, ips = induced pluripotent stem cells.



Supplementary Table 3 Outcome measures report

Author Year Intervention Structural Functional mNSS Rotarod test Cylinder test
Outcome Outcome
Andsberg G 1998-1 rat NSC Neurobehavioural \/
1998-2 rat NGF-NSC Neurobehavioural \/
Fukunaga A 2003 rat NSC Neurobehavioural \/
Chu K 2004 human NSC Infarct Volume Neurobehavioural \/
Ishibashi S 2004 human NSPC Infarct Volume Neurobehavioural
Kelly S 2004 human NSC Infarct Volume
Chu K 2005-1 human NSC Infarct Volume Neurobehavioural \/
2005-2 hNSC-VEGF Infarct Volume Neurobehavioural \/
Zhu W 2005-1 rat NSC Neurobehavioural \/
2005-2 rat NSC-VEGF Neurobehavioural \/
Hicks A 2007-1 mouse NSC-ST Infarct Volume Neurobehavioural \/
2007-2 mouse NSC-EE Infarct Volume Neurobehavioural \/
Daadi M 2008 human ESC-NSC Neurobehavioural \
Hicks A 2008-1 mouse NSC-ST Infarct Volume Neurobehavioural \/
2008-2 mouse NSC-EE Infarct Volume Neurobehavioural \/
Mochizuki N 2008 rat NPC Infarct Volume Neurobehavioural \/
Zhang Z 2008-1 rat NSC Neurobehavioural N,
2008-2 rat NSC-hNT3 Neurobehavioural \/
Bacigaluppi M 2009 mouse NSC Infarct Volume Neurobehavioural N,
Chen B 2009-1 rat NSC Infarct Volume Neurobehavioural \/
2009-2 rat NSC-GDNF Infarct Volume Neurobehavioural \/




Author Year Intervention Structural Functional mNSS Rotarod test Cylinder test
Outcome Outcome
Stroemer P 2009 human NSC Infarct Volume Neurobehavioural
Zhang P 2009 human NSC Infarct Volume Neurobehavioural \/
Pan 2010 human NSC Neurobehavioural \/
Shen C 2010 rat NSC Infarct Volume Neurobehavioural
Yu H 2010-1 rat NSC Neurobehavioural \/
2010-2 rat NSC-coll Neurobehavioural \/
ZhaoY 2010-1 rat NSC Infarct Volume Neurobehavioural \/
2010-2 rat NSC-wort Infarct Volume Neurobehavioural \/
Andres R 2011 human NSC Infarct Volume Neurobehavioural \/
Seyed J 2011 rat NSC Neurobehavioural \/
Song M 2011 human NSC Infarct Volume Neurobehavioural \/ \/
Zhul 2011-1 rat NSC Neurobehavioural \/
2011-2 rat NSC-BDNF Neurobehavioural \/
2012-1 mouse NSC-ic Infarct Volume Neurobehavioural \/
2012-2 mouse NSC-ic-TAT-HA Infarct Volume Neurobehavioural \/
Doeppner T 2012-3 mouse NSC-ic-TAT-HS Infarct Volume Neurobehavioural \/
2012-4 mouse NSC-iv Infarct Volume Neurobehavioural \/
2012-5 mouse NSC-iv-TAT-HA Infarct Volume Neurobehavioural \/
2012-6 mouse NSC-ivTAT-HS Infarct Volume Neurobehavioural \/
Patkar S 2012 mouse NSC Infarct Volume Neurobehavioural \/
Chang D J 2013-1 hNSC-BDNF Neurobehavioural N, \/
Chang D J 2013-2 hipsc-NPC Neurobehavioural \/ \/
Chang D J 2013-3 hESC-NPC Neurobehavioural N, \/




Author Year Intervention Structural Functional mNSS Rotarod test Cylinder test
Outcome Outcome
Mine Y 2013 human NPSC Neurobehavioural \/
Yuan T 2013 hipsc-NPC Neurobehavioural
ChauMJ 2014 mouse-ips-NPC Neurobehavioural
Chen L 2014 rat NSC Infarct Volume Neurobehavioural \/
Huang L 2014 human NSC Infarct Volume Neurobehavioural \/
LilJ 2014-1 mouse NSC-irrFCs Infarct Volume Neurobehavioural \/ \/
2014-2 mouse NSC-VPC Infarct Volume Neurobehavioural \/ \/
Tang Y 2014-1 mice NSC Infarct Volume Neurobehavioural \/ \/
2014-2 mice NSC Infarct Volume Neurobehavioural \/ \/
Cheng Y 2015 rat NSC Infarct Volume Neurobehavioural \/
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Supplementary Table 4 Study Quality Report

Author  Year (1) ) A3) @) 5) (6) %) ®) ) (10)  Quality Score
Andsberg G 1998 1 1 1 1 1 1 0 0 0 0 6
Fukunaga A 2003 1 1 0 0 0 1 0 0 0 0 3

Chu K 2004 1 1 1 1 0 1 0 0 1 0 6
Ishibashi S 2004 1 0 1 0 1 1 0 0 1 0 5
Kelly S 2004 1 1 0 0 0 1 0 0 1 0 4
Chu K 2005 1 0 0 0 1 1 0 0 1 0 4
Zhu W 2005 1 1 0 0 1 1 0 0 1 0 5
Hicks A 2007 1 1 1 1 1 1 0 0 1 0 7
Daadi M 2008 1 0 0 0 0 1 0 0 1 0 3
Hicks A 2008 1 1 1 1 0 1 0 0 1 0 6
Mochizuki N 2008 1 0 0 0 0 1 0 0 1 0 3
Zhang Z 2008 1 1 1 1 1 1 0 0 1 0 7
Bacigaluppi M 2009 1 1 1 1 0 1 0 0 1 0 6
Chen B 2009 1 1 0 0 1 1 0 0 1 0 5
Stroemer P 2009 1 1 0 0 1 1 0 0 1 0 5
Zhang P 2009 1 1 0 0 1 1 0 0 1 0 5
Pan 2010 1 0 1 1 0 0 0 0 1 0 4
Shen C 2010 1 1 1 1 0 1 0 0 1 0 6
Yu H 2010 1 1 1 1 1 1 0 0 1 0 7
ZhaoY 2010 1 0 1 1 0 1 0 0 1 1 6
Andres R 2011 1 0 0 0 1 1 0 0 1 0 4
Seyed J 2011 1 1 0 0 1 1 0 0 1 0 5
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Author Year a ) A3) “4) o) 6) @) (t)) 9 (10) Quality Score
Song M 2011 1 1 0 0 1 1 0 0 1 1 6
Zhul 2011 1 0 1 1 0 1 0 0 1 1 6
Doeppner T 2012 1 1 0 0 1 1 0 0 1 1 6
Patkar S 2012 1 1 0 0 1 1 0 0 1 0 5
Chang D J 2013 1 0 0 0 0 0 0 0 1 1 3
Chang D J 2013 1 0 0 0 0 0 0 0 1 1 3
Chang D J 2013 1 1 0 0 0 1 0 0 1 1 5
Mine Y 2013 1 0 0 0 1 1 0 0 1 0 4
Yuan T 2013 1 0 1 0 0 0 0 0 1 1 4
ChauM J 2014 1 0 0 0 0 1 0 0 1 1 4
Chen L 2014 1 0 1 0 1 1 0 0 1 0 5
Huang L 2014 1 1 0 0 0 1 0 0 1 1 5
LiJ 2014 1 0 1 0 1 0 0 0 1 0 4
Tang Y 2014 1 1 1 0 1 1 0 0 1 1 7
Cheng Y 2015 1 1 1 0 1 1 0 0 1 1 7

Study quality items:

(1) Publication in a peer-reviewed journal

(2) Statement describing control of temperature

(3) Statement of randomisation to treatment group

(4) Statement of allocation concealment

(5) Statement of blinded assessment of outcome

12



(6) Avoidance of anaesthetics with known marked intrinsic neuroprotective properties
(7) Use of animals with relevant co-morbidities

(8) Statement of sample size calculation

(9) Statement of compliance with animal welfare regulations

(10) Statement of whether or not the authors had possible conflicts of interest
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