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Startup in Korea 10:00 - 10:30 AM 
 

-

Miniaturized-Intelligent Laboratory Platform: 
Envisaging a world where no one is left behind in diagnosis

Steve Lee Ph.D.
Co-Founder/CEO, Noul

 For the last 100 years, microscopy test has been used as gold standard in 
diagnosis of blood-borne diseases. However, it has been found to have limitations in 
being applied to low-resources countries due to difficulty of setting up a costly and 
well-equipped laboratory, and finding skilful technicians. Accuracy of the result is 
also limited depending on expertise of technicians and quality of experimental 
resources. As alternative, in case of malaria diagnosis, point of care diagnostics 
such as rapid diagnostic tests (RDTs) were developed but were also found to have 
problems such as lack of sensitivity and inability to differentially diagnose four 
different malaria species.  
 Addressing these challenges, noul has developed a fully automated diagnos-
tics system based on a tubing-free Staining-On a Chip (SOC), digital imaging 
module, and deep learning blood analysis algorithm. The platform enables diagno-
sis of the disease by simply dropping finger-pricked blood on a consumable chip, 
conducting automated blood smearing and Romanowski staining inside the SOC, 
capturing high-resolution blood images by digital imaging module, and rapidly ana-
lysing them on the board by artificial intelligence (AI). The portable and 
battery-driven network-compatible device also provides function for surveillance by 
delivering real-time data to any disease control program. For the malaria diagnosis, 
the device weighs 7 to 8 kgs and enables diagnosis of malaria within 15 minutes. 
Taking into account income of underprivileged people and the health budget in 
developing countries, cost of the device and cartridges will be set affordable. Our 
primary goal is to do unprecedentedly accurate diagnosis of malaria and febrile 
diseases with higher accessibility and we expect the highest impact on people who 
live in resource-limited settings. 



Startup in U.S. 10:30 - 11:00 AM 
 

-

Starting a startup after your PhD

Hyomin Park Ph.D.
Co-Founder/CTO, GenEdit

 In contrast to the tech-based startups led by young founders, spinning out a 
biotechnology company was limited to faculty members or experienced profession-
als.  Today, however, many graduate students and postdocs are trying to apply their 
scientific expertise toward the commercialization of breakthrough technology built 
on years of their research. The critical thinking, problem solving, determination and 
expertise that you gain throughout the duration of the PhD are very essential skills 
required to run a startup. Much like the path of a PhD course, startupʼs life cycle is 
not straightforward, but there are some common milestones from birth to growth 
and success. I would like to share my startup experience and what Iʼve learned 
throughout my journey. I hope that it helps those who are considering launching a 
startup as a serious career pursuit post-PhD.



Startup in Korea 11:20 - 11:50 AM 
 

-

Working at a bioventure in Korea

Joong Kyu Kim Ph.D.
CSO, Femtobiomed

 Having worked at several bioventure companies in Korea, I would like to 
share my scientific and cultural experience. Regarding to the scientific aspect, I will 
briefly mention about my personal experience on drug discovery and development 
of antibody therapeutics including bispecific antibody, ADC (Antibody-Drug Conju-
gate), immunotherapy, as well as immune cell therapy including therapeutic cancer 
vaccine.



Neuroscience 11:50 AM - 12:20 PM 
 

-

Closed-Loop Modulation of Sleep Dynamics for 
Bidirectional Control of Memory Consolidation

Jaekyung Kim Ph.D.
Postdoctoral Fellow, UCSF

 Previous studies have suggested that nonrapid eye movement (NREM) sleep 
has an important role in memory consolidation.  Slow oscillations, delta-waves, and 
spindles are a hallmark of NREM sleep and have been proposed to be involved in 
memory consolidation, but the role of these remains unclear.  In this study, we 
hypothesized that modulation of spiking activity during certain phases of slow oscil-
lations and delta-waves could affect spindles and result in performance change of 
task learning, and thus spindle activity nested to slow oscillations may contribute to 
memory consolidation after learning.  This hypothesis was tested by recording popu-
lations of neurons in the primary motor cortex of rats while they were trained on a 
brain-machine interface (BMI) taskand subsequent sleep.  Using closed-loop optoge-
netic interventions triggered by phases of up-state of slow oscillations and 
delta-waves, we investigated the effect of phase-specific inhibitions on the time cou-
pling between slow oscillations and spindles.  The inhibitions during up-state of slow 
oscillations had significant reductions on nesting magnitude of spindles to slow oscil-
lations and negative effects on task performance.  On the contrary to this, the inhibi-
tions during up-state of delta-waves had anti-directional effects on nesting of spindles 
to slow oscillations and task performance.  Thus, spindles nested to slow oscillations, 
not to delta-waves, may have an essential role in memory consolidation after neuro-
prosthetic learning.  More importantly, our results suggest that slow oscillations and 
delta-waves may have a competing role in selective memory consolidation and 
homeostatic downscaling, respectively.



Startup in U.S. 01:20 - 01:50 PM 
 

-

?i`htin` a`ainst cancer with the help of humanʼs [est friend

Sungwon Lim Ph.D.
<o&?ounder(<>H, ImpriMed

 <ancer still remains as the leadin` cause of death for mankind despite hu`e 
improvements in the treatment. ;ased on the fact that every patient has a different 
response to a dru`, the current trend is towards precision medicine for each individ-
ual patientʼs cancer care.
 ImpriMed, a team of scientists and medical doctors from Ltanford Nniversity, 
com[ines oncolo`y, hardware, software and data[ase to deliver personalised dru` 
com[inations for cancer patients. Mhe company s `oal is to help doctors treat cancer 
patients with precision medicine, [ased on dru`&cell interaction data of each individ-
ual patientʼs live tumor cells. Doctors choose candidate dru`s they want to test, and 
ImpriMed provides a personalised dru` sensitivity assay for pre&testin` a num[er of 
cancer dru` com[inations usin` patientʼs [iopsy samples. Mhe final dru` com[ina-
tion to [e incected is chosen [ased on a data&driven prediction of success in the 
patient [ody.
 Mo achieve this `oal, ImpriMed starts with providin` a precision medicine for 
pet cancer patients. :s there are so many similarities [etween the cancers we see in 
do`s and cats and the cancers we see in people, ImpriMedʼs data[ase collected 
from pet cancer patients will [e translated into human oncolo`y to help fi`htin` 
against human cancer as well.
 In addition to the science and technolo`y inside the company, this seminar 
will share the story of foundin` ImpriMed as a fresh ;ioen`ineerin` PhD `raduate 
and the life of [ein` a [iotech entrepreneur over the last *.. years. 



Immunology 01:50 - 02:20 PM 
 

-

Analysis of cancer genomes for personalized 
immuno-therapy in clinical phase 1 trial

Hojoon Lee Ph.D.
Project Leader, Oncology Division, Stanford

 Recent advancements in cancer immunotherapy and next generation 
sequencing (NGS) technologies have created promising opportunities for precision 
cancer medicine. Immune checkpoint blockade agents that enhance the ability of 
endogenous T cells to destroy cancer cells have demonstrated efficacy in a variety 
of human malignancies and underscores the importance of the endogenous immune 
system in controlling tumor growth in at least a large proportion of patients. Anti-
gen-driven processes, in particular, are believed to be crucial to anticancer immune 
responses. Certain somatic mutations in cancer genomes result in amino acid alter-
ations, which can generate, in turn, tumor-specific immunogenic peptides called neo-
antigens. Most often these mutations are unique to individual patients, highlighting 
the need for personalized approaches to exploiting the interactions between T cells 
and mutation-derived tumor neoantigens. In addition to a personalized approach, 
understanding neoantigen-driven immune response necessitates detailed consider-
ation of intra-tumor heterogeneity as well as tumor infiltrating immune cells. In each 
patientʼs tumor, there are many su[&populations, whose sise affects the efficacy of 
neoantigens since the size of sub-population that they belong to matters. Further-
more, immune cell population in tumor site varies between patients based on 
genomic profile such as PD-1 and PD-L1. Given these considerations, a rigorous 
pipeline to filter exome data is critical. Considering the complexity of this problem, 
a well-designed integrative analysis must overcome several major challenges that 
arise from i) somatic variants calls, including insertions/deletions, ii) the expression 
status of variants, iii) the clonal landscape of each variant, iv) single cell analysis of 
immune cells and v) integration of different results. Emerging technological pipelines 
suffer from high variability in the methods used. Likewise, studies on large human 
data sets are still lacking. Streamlined and standardized methods to identify and 
characterize neoantigens profile / the immune cell populations are needed. 



Stem Cell Biology 02:20 - 02:50 PM 
 

-

Investigating the role of GATA and FOXA factors in diabetes
and development using human embryonic stem cells

Kihyun Lee Ph.D.
Postdoctoral Fellow, UCSF

 Embryonic development is precisely regulated by spatiotemporal patterning, which is 
governed by key transcription factors (TFs). As human development requires a longer period than 
that of the mouse, the murine model cannot fully recapitulate human-specific genetic requirements. In 
particular, disease phenotypes of haploinsufficient genes, such as maturity-onset diabetes of the 
young, do not appear in mice unless both copies of a gene are ablated. To investigate the mechanism 
of variable diabetic onsets shown in human patients who have GATA6 heterozygous mutations, I 
used CRISPR (clustered regularly interspaced short palindromic repeat)/Cas9-mediated genome 
editing technology coupled with human pluripotent stem cell (hPSC) directed differentiation. I found 
that the loss of one GATA6 allele affects the formation of pancreatic progenitors (PP) explicitly from 
the early PDX1+ stage (PP1) to the mature PDX1+NKX6.1+ stage (PP2), leading to the impaired 
formation of glucose-responsive β-like cells. I also identified dosage-sensitive requirements for GATA6 
and GATA4 in the formation of definitive endoderm and PP cells. These results imply that a genetic 
modifier can influence diabetic phenotypes of patients harboring GATA6 heterozygous mutations. 
 To identify unknown genetic modifiers which can impact GATA6 haploinsufficiency, I decided 
to investigate chromatin landscapes during pancreatic development. I performed an assay for trans-
posase-accessible chromatin using high-throughput sequencing (ATAC-seq) during pancreatic differ-
entiation. As PP cells contained enriched FOXA motifs, I established FOXA1 or FOXA2-deficient 
hPSCs and found that FOXA2, not FOXA1 is required for PDX1 expression at PP stages. At the 
preceding foregut stage, FOXA2 knockout cells showed significantly reduced chromatin accessibility 
compared to wild-type cells. Furthermore, several pancreatic TFs motifs were enriched in these less 
accessible loci, suggesting that FOXA2 inactivation compromised the binding of these pancreatic TFs. 
To investigate the interaction between FOXA2 and GATA6, I generated FOXA2+/- GATA6+/- double 
heterozygous hPSC lines. Loss of one allele of FOXA2 resulted in exacerbated GATA6 haploinsuffi-
ciency, resulting in decreased PDX1 expression at the early PP1 stage before GATA6+/- mutants 
showed their defects at the PP2 stage. This suggests that genetic interactions between FOXA2 and 
GATA6 play essential roles in human pancreatic development, which can influence the genetic 
predisposition for diabetes. 



Startup in U.S. 03:30 - 04:00 PM 
 

-

CRISPR Delivery with Polymer Nanoparticle

Kunwoo Lee Ph.D.
Co-Founder/CEO, GenEdit

 CRISPR associated proteins have shown their potential to revolutionize the 
world of gene editing therapeutics, but an unmet need for their translation is achiev-
ing effective and safe delivery. We have achieved successful delivery of the CRISPR 
using polymer nanoparticles, which can facilitate the simultaneous delivery of 
CRISPR ribonucleoproteins (RNPs). In the brain, we have demonstrated that poly-
mer nanoparticle delivery of the CRISPR system can be effectively edit target DNA 
sequence and treat ?ra`ile Q Lyndrome in mice. @en>ditʼs polymer nanoparticle 
system has successfully delivered Cas9, Cpf1, and other protein therapeutics into a 
number of organs including liver and muscle. This presentation will cover the various 
applications of polymer nanoparticle and the potential of gene editing.



Cancer 04:00 - 04:30 PM 
 

-

Head and neck cancer in 2018 : 
Opportunities and Challenges 

Hyunseok Kang M.D., M.P.H.
Associate Professor, UCSF

 Head and neck cancer is 6th most common cancer in the world and accounts 
for nearly 50,000 new cancer diagnosis in the US. At advance stage, it remains to 
be a challenge as there are limited treatment options. In recent years, immune 
checkpoint inhibitors have shown to be efficacious in head and neck cancers. How-
ever, not all patients benefit from immunotherapy and we still need a breakthrough 
to improve outcomes in patients with head and neck cancers. Recent developments 
in therapeutics of head and neck cancer will be discussed and areas of unmet clini-
cal needs will be addressed.



Blood Brain Barrier 04:30 - 05:00 PM 
 

-

Tumor-induced systemic inflammation disrupts 
blood-brain barrier leading to premature death of hosts

Jung Kim Ph.D.
Postdoctoral Fellow, UC Berkeley

 Whereas malfunction of local organs through direct contact with tumors is a 
well-characterized cause of host death, how systemically secreted tumor-derived 
factors impact host lifespan is still unclear. To investigate this, we transplanted malig-
nant epithelial tumors into the abdomens of adult Drosophila hosts. Tumor-bearing 
hosts showed widespread activation of Jak/STAT signaling, and exhibited very 
premature death. Jak/STAT activity was particularly high in the glial cells of the 
brain, which comprised the blood-brain barrier (BBB). Strikingly, tumor-bearing 
hosts displayed disruption of BBB function. We found that Jak/STAT signaling in the 
BBB was necessary and sufficient for the leaky BBB and lifespan reduction. Further, 
knocking down the sole Jak/STAT signaling receptor in the BBB rescued BBB func-
tion and extended the lifespan of tumor-bearing hosts. Therefore, BBB dysfunction is 
a novel phenotype caused by tumor-induced Jak/STAT activation that leads to the 
premature death of hosts. Understanding this mechanism might provide a hint for 
new cancer therapies.
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The KIST BRI develops revolutionary technologies for unmet 
biomedical needs to improve quality of life and reduce 

healthcare costs in a super-aging society.
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Based on bio-interface, we develop new 
rehabilitation technologies to improve the quality 
of life of the elderly and the disabled.

We aim to develop computer-assisted
surgical systems and medical care
systems by integrating cutting-edge
information technologies.

We use creativity and teamwork to develop advanced biomaterials in 
support of national agendas pertaining to public health and the life sciences.

We will continue to make lasting contributions 
to the field, emerge as a leader in nanotechnology

-based molecular imaging technologies 
and drug delivery systems,
and ultimately  spark a paradigm shift 
in the diagnosing  and treatment 
of “incurable” diseases.
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