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Fig. S1. Membrane-tethered thrombopoietin receptor (TPOR) agonist antibody (MTA-3D9) stimulates both reporter cell lines. (A) A TPOR lactamase reporter cell
line is activated after infection by Lentivirus expressing the TPO agonist antibody (MTA-3D9). (B) A growth-based analysis. The Ba/F3–TPOR reporter cell line
proliferates after infection by Lentivirus expressing antibody MTA-3D9. Cell growth was measured 2 d after virus infection and compared with treatment with the
control TPO agonist antibody using a standard MTS [3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium] assay. Each
treatment was studied in triplicate. Cell growth was maximal after MTA-3D9 infection and addition of extra soluble agonist antibody had no effect.

Fig. S2. Establishment of the granulocyte colony-stimulating factor (G-CSF) reporter cell lines. (A) The Ba/F3–G-CSF receptor (G-CSFR) reporter cell line re-
sponds by growth to G-CSF treatment in a dose dependent manner. The cell growth is determined by a standard MTS assay. (B) The β-lactamase based G-CSF
reporter cell line (SIE/BLA/SIG) responds to different doses of G-CSF treatment. After G-CSF induction, β-lactamase activity is measured by a FRET signal
generated by hydrolysis of the CCF4-AM substrate within the cells.
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Fig. S3. The preselected plasma membrane tethered antibody libraries activate the reporter cell line. (A) As a control, SIE/BLA/SIG cells were infected by
lentiviruses expressing membrane tethered Tomato red florescence protein (MTA-Tomato) followed by incubation with the FRET substrate (CCF4-AM). These
control cells showed little activation. (B) Treatment with 1 ng/mL G-CSF activates the majority of the cells. (C) The reporter cells were infected by the lentivirus
antibody library that had been enriched by panning against the G-CSFR ectodomain. (D) The activated pool of cells from C was collected and the antibody
genes were recovered. The genes were converted into a secondary MTA-antibody lentivirus library, and the reporter cells were infected again. In this second
round a larger percentage of cells was induced. The same gate was applied to the four panels. The induced cells are indicated by a circle to underscore the
differences between various treatments.

Fig. S4. The isolated soluble G-CSFR agonist antibody is capable of activating reporter cell lines. (A) The SIE/BLA/SIG cells were activated after the agonist
antibody treatment. β-lactamase activity is measured by the FRET signal from hydrolysis of the CCF4-AM substrate. (B) The growth of the Ba/F3–G-CSFR cell line
(BaF3-114) is stimulated by 2 d of treatment with the agonist antibody as measured by the MTS assay.
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Fig. S5. The membrane tethered agonist antibody activated the G-CSFR reporter cells. (A) As a control, it was shown that the membrane tethered TPOR
agonist antibody (MTA-3D9) does not activate the G-CSFR reporter cells. (B) G-CSF (1 ng/mL) treatment potently activates the reporter cells. (C) Lentivirus
mediated delivery of the membrane-tethered agonist antibody activates the SIE/BLA/SIG cells.

Fig. S6. The response of the SIE/BLA/SIG cells are strictly receptor dependent. (A) G-CSF activates the reporter cell line in a dose-dependent manner (round
dots/red fitted curve), whereas the base cells (SIE/BLA cells used for constructing the reporter cell line) that did not contain the G-CSFR did not respond to any
dose of G-CSF (triangles/blue fitted curve). (B) The reporter cell line responds to the agonist antibody (3B3) in a dose dependent manner (red column), whereas
the base cells have no response to any dose of 3B3 (green column). Both cell lines respond to treatment with IL-6.
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Fig. S7. Typical morphology of the antibody induced cells. (A and B) Single cells that are attached to glass coverslips after 2 wk of treatment with the G-SCF
agonist antibody. White arrows point to growth cones. (C) “Bi-polar” morphology of some cells after 10 d in culture. Arrows indicate long neuritis.
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Fig. S8. (A–C) Nestin staining of the attached cells. Cells were cultured for 2 wk in the presence of the 3B3 antibody, fixed, and stained for Nestin (green).
Actin is labeled by Phalloidin-eFluor 570 (red). (D and E). Extensive neurite length highlighted after Tuj-1 staining (green). Areas enriched for actin are red.
White arrows highlight the “spine-like” bodies.
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Fig. S9. (A) G-CSFR downstream signaling differs depending on the activators. CD34+ cells were treated with either the agonist antibody or G-CSF and the
lysates were analyzed by Western blots using phosphorylation specific antibodies. (B) Quantitative PCR (qPCR)-based array analysis of the expression of 84
neurogenesis-related genes. The gene expression in control untreated CD34+ bone marrow cells was compared with either G-CSF or antibody treated cells
after 2 wk in culture. All cells were from the same harvest and were simply divided into three parts. After culture, the RNA was extracted and cDNA was
prepared. The cDNA was added to an array of 84 wells, each of which contained a different set of PCR primers for a gene related to neurogenesis. qPCR was
carried out on the BioRad CFX-96 machine, and the data were analyzed by a web-based tool on SABioscience.com. An equal threshold was set to allow ac-
curate comparison across samples, and the data were normalized to wells having the least variation according to the manufacturer’s instructions.
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