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• Welcome! 

• Latest ANA Futura news – Lars Frelin, facility manager

• "What's new in the BSL3 facility" – Annika Karlsson, facility manager BSL3

• “Tick-borne encephalitis (TBE)” – Hung Tran, postdoctoral researcher, MedH

• Questions from the staff



Latest ANA Futura news

• New research groups to ANA Futura – status with the 
relocation

• Update regarding the new touch down seats and meeting 
areas

• Rules for the ANA Futura meeting rooms

• Update from the ANA Futura service team
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New research groups to ANA Futura

• Eight research groups will relocate from Novum to ANA Futura 
(around 65 new staff)
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Time plan for relocations

• Weeks 40-44: Internal relocations and adjustments in ANA Futura 
premises

• Week 44: Novum groups closes cell culture rooms. Disconnect LAF-
benches, ventilation and incubators. Moving boxes and stickers are 
delivered.

• Week 45: Novum groups moves cell culture rooms and low-temperature 
freezers to ANA Futura

• Week 46: Equipment is connected in the cell culture rooms at ANA 
Futura

• Weeks 46-48: Novum groups moves remaining labs and offices

• Last day to move: December 31, 2023 (realistically December 22)
• Adjustments to ANA Futura premises (January - March 2024)
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Changes in the service team

• Consultant Staffan Kjellgren will end his 
work in the service team at ANA Futura 
on October 15.

• From October 16 to December 31, Staffan 
will only work on Labmed:s relocations. 
Staffan will be financed solely by 
Labmed from October 16. 

• The service team will be maintained with 
regular staffing.
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New touch down seats and meeting areas

• The installation of touch down seats and 
pods is planned for early-mid November
à Preparatory work will be initiated shortly, 

information will be communicated separately
à Office storage cabinets (in corridors) will need 

to be emptied prior to being moved to new 
localization

• What will be installed?
à A total of 38 attractive touch down seats will be 

installed in the office building (extension 
building) on floor 7 and 8, and 3 pods for 
meetings, and several open meeting areas 
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Rules for the ANA Futura meeting rooms
• The meeting rooms in ANA Futura are intended to be 

used by the staff localized in ANA Futura 

• Please use meetings rooms adjusted to the number of 
participants

• Meeting rooms are not intended as personal offices

• A few smaller conversation rooms will be converted to 
bookable meetings rooms. New pods will be available as 
conversation rooms

• Meeting rooms are not allowed to be used for educational 
activities with students (courses, exams etc.)

• Rules fully described on our webpage: 
à https://staff.ki.se/rules-for-booking-ana-futura-meeting-

rooms?pk_vid=5fdf5b331828a393169711477570fe96
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Update from the Service team

• How to contact the service team

• Primary way for contact:
à Send your tickets to: serviceteam.anafutura@ki.se
à Webpage: https://staff.ki.se/service-team-ana-futura

• Secondary way for contact:
à Telephone: 08-524 836 41
à Talk to any member of the Service Team
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Update from the Service team

• New routine for the evacuation freezers
à During “office hours”
à During “non-office hours”

à Routine will be posted on the ANA Futura webpage
à Information will also be sent out by email
à Evacuation freezers (4 freezers) are only intended for short term usage
à Users are not allowed to move other researchers' material between freezers. 
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Update from the Service team

• New colleague in the Service Team 
from 1 September 2023 – Maria Lunell

• >20 years experience from working at 
medical technology at Karolinska 
University Hospital
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Questions?
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”What's new in the BSL3 facility”

• Speaker: Annika Karlsson, facility manager BSL3

• Presentation: “ANA Futura BSL3 Core Facility”

• Webpage: https://ki.se/en/research/ana-futura-bsl3-core-facility
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ANA Futura BSL3 Core Facility - Organization
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MedH/CIM

• Petter Höglund, 
Prefekt

• Klas Karlsson, AC
• Johanna Sandelius, 

Head of finance
• Anna Norrby-Teglund. 

Head of CIM

ANA Futura BSL3

• Annika Karlsson, 
Facility Manager

• Jagadeeswara Rao 
Muvva – Research 
Specialist

ANA Futura BSL3 Core 
Facility Group

• Johan Sandberg, Chair
• Annika Karlsson 
• Jagadesh Rao Muvva
• Lars Frelin
• Jakob Michalesson
• Susanna Brighenti



Biosafety level 3 (BSL3) laboratory
• Purpose – to host pre-clinical and clinical research needs for work with 

infectious microorganisms - pathogens that can cause severe human 
disease and may be transmitted through air

• Our safety regulations are established together with researchers at KI, the 
ANA Futura BSL3 Core Facility management group, central administration, 
the biosafety coordinator at KI, and representatives from the Public Health 
Agency of Sweden (Folkhälsomyndigheten)

• Risk and consequence analysis
à Conducted for each microorganisms and type of work to be conducted
à Decontamination processes evaluated for each technique and each 

microorganism
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ANA Futura Biosafety Level 3 (BSL3) Core Facility
• 200m2

• Laboratory designed for safe
handling and research

• Windows – security for staff in the lab
• Independent fire module
• Independent HEPA filtered airation
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Personal protection equipment - PPE
• Coat and trousers - water/chemical 

resistant
• Powered Air Purifying Respirator Masks 

- PAPR 
• Virus and ethanol resistant gloves
• Shoes
• Plastic apron/sleeves in the lab
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What we offer

• The BSL3 Core Facility supports
à large-scale propagation and 

concentration of infectious 
microorganisms

à antimicrobial screening 
à analysis of pathogen-host 

interactions
à Tissue/organoids/in vitro culture 

work 

• We can provide you with support 
and training throughout your 
research project. 
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• Automatic pipetting device
• Sony MA900 cell-sorter 

à 12 fluorescence parameters and 
4-way sorting

• 10X Chromium controller
• Tecan Spark multi-mode reader:

à absorbance
à fluorescence
à luminescence
à Alpha screen technology

• Ultra-centrifuge, centrifuges
• Microscopes with cameras,
• Cell counter
• CO2 Incubators
• Fridges, -20 to -80°C freezers
• PCR machine



Notifications and permits
• The BSL3 Core Facility has permits and notifications from the Swedish Work 

Environment Authority to store and work with several infectious microorganisms
• Coronaviridae (Coronavirus): SARS-CoV-2
• Retroviridae (Retrovirus): Human immunodeficiency virus (HIV)
• Hantaviridae (Hantavirus): All strains within the hantavirus family, including 

HFRS-causing viruses: Puumala virus, Dobrava virus, Hantaan virus, Seoul 
Virus and others; HPS-causing hantaviruses: Andes virus, Sin Nombre virus 
and others.

• Flaviviridae (Flavivirus): Tick Borne Encephalitis Virus (TBEV), Dengue virus 
(DENV), Japanese encephalitis virus (JEV), Yellow fever virus

• Flaviviridae (Hepacivirus): Hepatitis C-virus
• Hepadnaviridae (Orthohepadnavirus): Hepatitis B virus
• Deltavirus: Hepatitis delta-virus
• Mycobacterium tuberculosis – including R-activity GMM
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Increasing number of internal KI users!

• 4 groups have access
• 3 groups in training

• Access to the ANA Futura BSL3 Core Facility is preceded by the fulfilment 
of entry requirements which encompass understanding the risks associated 
with the handling of the pathogens used in the facility and understanding 
how to perform experiments with the pathogens in a safe manner
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Our web - page

• https://ki.se/en/research/ana-futura-bsl3-core-facility
à Already a user – book our services through iLab
à Contact info

• Our offer
• User guidelines
• About Us

• Contact us
à Email: bsl3-anafutura@ki.se
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Questions?

• Speaker: Annika Karlsson, facility manager BSL3

• Presentation: “ANA Futura BSL3 Core Facility”

• Webpage: https://ki.se/en/research/ana-futura-bsl3-core-facility
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“Tick-borne encephalitis (TBE)”

• Speaker: Hung Tran, postdoctoral researcher, MedH

• Presentation: “Tick-borne encephalitis (TBE)”

• Webpage: https://ki.se/en/medh/sara-gredmark-russ-group-
viruses-and-their-interactions-with-the-immune-
system?pk_vid=5fdf5b331828a393169713966870fe96
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Figure 2. TBE disease progression from a tick-bite to the development of neurological symptoms, and potential 
mechanisms of pathogenesis in the central nervous system. Created with BioRender.com.  

 

After the first (febrile) phase, TBEV-infected individuals either recover completely or develop 
neurological symptoms and progress into the second phase of disease. It has been estimated 
that only around one third of TBEV-infected individuals progress and develop clinical 
manifestations [24]. Patients with clinical manifestations suffer from neurological symptoms 
of different severity, i.e.,  meningitis, encephalitis, severe meningoencephalitis and in some 
cases myelitis [25]. It is not fully understood whether TBEV infection alone, or immune-
mediated damage also, contribute to the development of neurological symptoms, but it is likely 
to be a combination of both (Figure 2). Cytotoxic CD8+ T cells, for example, are suspected to 
have a potential role in immunopathology during TBE. One study demonstrated a prolonged 
survival of TBEV-infected mice lacking CD8+ T cells compared to immunocompetent mice 
[26]. In addition, cytotoxic CD8+ T cells were found in close proximity to TBEV-infected 
neurons in the brains of deceased TBE patients [19, 20].    

Clinical course and outcome in TBE highly depends on the patient´s age, genetic background, 
TBEV subtype and other factors [27]. Post-encephalitic syndrome presenting as irritability, 
memory and concentration dysfunction, and disturbed sleep patterns is common, however, the 
severity and frequency of such symptoms decreases with time [28]. During the second phase 
of disease, most patients require hospitalization, however no TBEV-specific therapy exists and 
only symptomatic care can be provided [9]. Despite the lack of specific therapy, vaccines 
against TBE are available and highly recommended to people at risk of exposure to TBEV 
while travelling or working in endemic areas [29].  

 

1.1.4 TBE vaccines 

TBE is a vaccine-preventable disease and the evidence for the efficiency of TBE vaccines is 
highlighted by a successful national immunization program in Austria, which was initiated in 
1981 and reduced the incidence of TBE to around one-fifth of that during pre-vaccination era 
[30-32]. In Europe, there are two available TBE vaccines: FSME-Immun (Pfizer) based on the 
Neudörfl TBEV strain and Encepur (GSK) based on the K23 TBEV strain [33]. These are 
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Figure 5. The adaptive immune responses initiated following infection or vaccination with a particular focus on 

germinal center reactions and the generation of immunological memory. Key cell types and cytokines are 

highlighted within the follicles (the B cell zone) and the paracortical areas (the T cell zone) of a lymph node 

draining the site of inflammation. Created with BioRender.com.  

 

In peripheral blood in humans, circulating Tfh cells (cTfh) often identified by the expression 

of CXCR5, PD-1, and ICOS, were shown to be clonally and phenotypically related with 

germinal center Tfh cells, and their frequencies after vaccination correlate with virus-specific 

IgG levels [118, 119]. cTfh cells originate from the germinal centers in lymph nodes and may 

represent memory cells that can respond to secondary infection. In peripheral blood, cTfh cells 

are found in lower frequencies than in the secondary lymphoid organs [120]. However, their 

frequencies and activation increase in peripheral blood after infection or vaccination, and has 

been shown to correlate with the magnitude of antibody responses [121-124].  

CXCL13 is a ligand for the CXCR5 receptor and is secreted by follicular dendritic cells and 

germinal center Tfh cells in the B cell follicles. Cells expressing CXCR5 can migrate towards 

the B cell follicles for germinal center reactions [125-127]. During germinal center reactions, 

the CXCL13 gradient is also necessary for B cells, that have undergone clonal expansion and 

somatic hypermutations in the dark zone, to move back into the light zone for selection. In 

humans, plasma CXCL13 levels have been shown to correlate with frequencies of germinal 

center Tfh cells [128]. Therefore, CXCL13 levels in peripheral blood can act as a surrogate 

marker of germinal center activity in humans.
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acute phase of COVID-19 (Supplementary figure 1).
Both patient groups presented with characteristic
symptoms of COVID-19 and suffered from
common comorbidities (Figure 1f; Table 1). Four
patients deceased, all of whom were in the severe

group (Figure 1f; Table 1). The majority of
patients followed up at 5-month convalescence
had returned to normal levels in inflammatory
and tissue damage markers (Supplementary
figure 1).
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Figure 1. Study design and clinical features of hospitalised COVID-19 patients. (a) Schematic overview of patient cohorts and experimental

setup. IDU, infectious disease unit; ICU, intensive care unit. (b) Sex and (c) age distribution among patients. (d) The number of days from

symptom onset to acute sample. (e) The duration of supplemental oxygen treatment among patients during the acute phase. (f) Symptoms,

comorbidities and outcome of patients. GI, gastrointestinal symptoms. (g) Absolute cell numbers in peripheral blood of patients during the acute

phase, convalescence and in healthy controls. All scatter plots show median and IQR where n = 10 for moderate, n = 16 for severe, n = 16 for

healthy control, n = 17 for C5 and n = 13 for C9. Statistical significance in (g) (M, S and HC) was assessed by the Kruskal–Wallis test corrected

with Dunn’s multiple comparisons test. Statistical significance in longitudinal plots (g) (A, C5 and C9) was assessed with the Wilcoxon signed-

rank test. *P < 0.05; **P < 0.01; ***P < 0.001.

ª 2021 The Authors. Clinical & Translational Immunology published by John Wiley & Sons Australia, Ltd on behalf of
Australian and New Zealand Society for Immunology, Inc

2021 | Vol. 10 | e1306
Page 3

JT Sandberg et al. Persistence of adaptive immunity to SARS-CoV-2
TBEV

CNS 
immunology

Adaptive 
immunity Patient cohorts and 

epidemiology

Tick-borne encephalitis (TBE) 

Studies on a complex disease 
from a detailed 

clinical, immunological 
and virological standpoint

Sara Gredmark Russ group



Tick-borne encephalitis virus (TBEV) – 
an emerging viral infection
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Figure 2. TBE disease progression from a tick-bite to the development of neurological symptoms, and potential 
mechanisms of pathogenesis in the central nervous system. Created with BioRender.com.  

 

After the first (febrile) phase, TBEV-infected individuals either recover completely or develop 
neurological symptoms and progress into the second phase of disease. It has been estimated 
that only around one third of TBEV-infected individuals progress and develop clinical 
manifestations [24]. Patients with clinical manifestations suffer from neurological symptoms 
of different severity, i.e.,  meningitis, encephalitis, severe meningoencephalitis and in some 
cases myelitis [25]. It is not fully understood whether TBEV infection alone, or immune-
mediated damage also, contribute to the development of neurological symptoms, but it is likely 
to be a combination of both (Figure 2). Cytotoxic CD8+ T cells, for example, are suspected to 
have a potential role in immunopathology during TBE. One study demonstrated a prolonged 
survival of TBEV-infected mice lacking CD8+ T cells compared to immunocompetent mice 
[26]. In addition, cytotoxic CD8+ T cells were found in close proximity to TBEV-infected 
neurons in the brains of deceased TBE patients [19, 20].    

Clinical course and outcome in TBE highly depends on the patient´s age, genetic background, 
TBEV subtype and other factors [27]. Post-encephalitic syndrome presenting as irritability, 
memory and concentration dysfunction, and disturbed sleep patterns is common, however, the 
severity and frequency of such symptoms decreases with time [28]. During the second phase 
of disease, most patients require hospitalization, however no TBEV-specific therapy exists and 
only symptomatic care can be provided [9]. Despite the lack of specific therapy, vaccines 
against TBE are available and highly recommended to people at risk of exposure to TBEV 
while travelling or working in endemic areas [29].  

 

1.1.4 TBE vaccines 

TBE is a vaccine-preventable disease and the evidence for the efficiency of TBE vaccines is 
highlighted by a successful national immunization program in Austria, which was initiated in 
1981 and reduced the incidence of TBE to around one-fifth of that during pre-vaccination era 
[30-32]. In Europe, there are two available TBE vaccines: FSME-Immun (Pfizer) based on the 
Neudörfl TBEV strain and Encepur (GSK) based on the K23 TBEV strain [33]. These are 
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against TBE are available and highly recommended to people at risk of exposure to TBEV 
while travelling or working in endemic areas [29].  

 

1.1.4 TBE vaccines 

TBE is a vaccine-preventable disease and the evidence for the efficiency of TBE vaccines is 
highlighted by a successful national immunization program in Austria, which was initiated in 
1981 and reduced the incidence of TBE to around one-fifth of that during pre-vaccination era 
[30-32]. In Europe, there are two available TBE vaccines: FSME-Immun (Pfizer) based on the 
Neudörfl TBEV strain and Encepur (GSK) based on the K23 TBEV strain [33]. These are 
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formaldehyde inactivated whole-virus vaccines with alum adjuvant and comparable dosing and 
administration schedules. The conventional immunization schedule for TBE vaccination 
consists of a primary immunization with three doses within a one-year period, followed by 
booster doses every 3 to 5 years (Figure 3).  

 

 
Figure 3. The conventional immunization schedule for TBE. Created with BioRender.com.   

 

Unlike the yellow fever vaccine, which provides a lifelong immunity to the YFV [34], the TBE 
vaccine has to be frequently readministered to maintain protection, although in some cases 
antibody persistence has been shown to last for up to 10 years after booster vaccination [35]. 
Despite the fact that TBE vaccine is immunogenic in the majority of individuals and leads to 
seroconversion [36], vaccination breakthroughs have been reported, a phenomenon particularly 
common in older individuals [37-39]. The requirement for multiple doses of TBE vaccination 
and breakthrough events highlight the need for the development of more efficient vaccines 
against TBE.  
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Until August, 161 cases of tick-borne encephalitis 
(TBE) were recorded in Sweden for 2011, leading to 
an incidence of 1.7 per 100,000 population. Fifty to 
59 year-olds (24%) were most affected, 55% of the 
cases were males. An increase in TBE in Sweden has 
occurred in the last decade and might be explained 
by enlarged tick populations, more contact between 
TBE virus infected ticks and man, and also by grow-
ing awareness of the disease. Climatic conditions may 
have contributed to the increase.

Until 25 September 2011, two hundred and four patients 
have been diagnosed as tick-borne encephalitis (TBE) 
cases, indicating that 2011 may be a record year for the 
number of TBE cases in Sweden.

Background
Tick-borne encephalitis virus (TBEV) belongs to the 
Flavivirus family, which includes a number of other 
important human pathogens such as yellow fever, 
Japanese encephalitis, West Nile and dengue viruses. 
TBEV is transmitted to man by ticks (Ixodes ricinus 
and I. persulcatus) and is found in three subtypes; the 
European, the Siberian and the Far Eastern subtypes. 
The European subtype is present in Sweden, and the 
first clinical TBE case was recorded in 1954 and the 
virus was isolated in 1959 [1,2]. In Sweden, as well 
as in other countries around the Baltic sea, TBE is 
endemic in the coastal regions, but cases also occur 
around lakes in southern Sweden and on the Swedish 
west coast (Figure 1). In Norway and Denmark, TBEV 
was first described as late as in 2006 [3]. 

Human infection with TBEV may cause a potentially 
serious neurological disease. The vast majority of 
those who are infected will have mild or no symptoms, 
while in patients with more marked clinical illness, 
high fever and encephalitis may occur [4]. About 46 per 
cent of diagnosed patients suffer permanent neurolog-
ical sequelae. The case fatality rate in Europe is less 
than two per cent [5].

Reliable laboratory diagnostics have been available 
since the mid 1950s and the disease has been notifiable 

Figure 1
Location of tick-borne encephalitis cases in Sweden, 2010

The red dots show probable geographical location of infection for 
the cases.

Slunge et al., 2022, Emerging Infectious Diseases 
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of TBE, among patients who received inpatient care 
or specialist outpatient care for this diagnosis during 
1998–2014. This register includes patients for whom 
TBE was a primary cause for hospitalization and pa-
tients ill with TBE but for whom a different primary 
diagnosis was the cause for hospitalization. Including 
both primary and nonprimary diagnoses of TBE in 
the data ensures that no hospitalized TBE patients are 
omitted. Statistics Sweden (https://www.scb.se) cre-
ated a matched referent cohort encompassing 3 refer-
ent persons per TBE case-patient, on the basis of sex, 
age in 2014, and county of residence.

The Swedish Social Insurance Agency (https://
www.forsakringskassan.se) provided data con-
cerning numbers of sick leave days and amount of 
sick leave compensation during the study period 

for the TBE case-patients and the referent cohort. 
By law, the Swedish social system covers all resi-
dents 16–64 years of age and grants economic se-
curity when the ability to work is limited by >25% 
because of sickness, disability, or injury (25). Sta-
tistics Sweden provided the social security num-
bers of the referent cohort to the National Board of 
Health and Welfare, which provided the same infor-
mation for the referent cohort as for the TBE case- 
patient group.

We obtained data from the Region Västra Göta-
land Primary Healthcare Register (https://www.
vgregion.se) regarding primary care visits for per-
sons with TBE and those in the matched cohort living 
in this region (1.7 million of 10 million inhabitants in 
6ZHGHQ���'DWD�HQFRPSDVVHG���\HDUV�EHIRUH�WKURXJK���
years after TBE diagnosis.
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TBE incidence is increasing in Sweden 
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Vaccine failures are reported in up to 
5% of cases

To develop better vaccines and therapeutics 
we first need to understand the disease 
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Figure 2. TBE disease progression from a tick-bite to the development of neurological symptoms, and potential 
mechanisms of pathogenesis in the central nervous system. Created with BioRender.com.  

 

After the first (febrile) phase, TBEV-infected individuals either recover completely or develop 
neurological symptoms and progress into the second phase of disease. It has been estimated 
that only around one third of TBEV-infected individuals progress and develop clinical 
manifestations [24]. Patients with clinical manifestations suffer from neurological symptoms 
of different severity, i.e.,  meningitis, encephalitis, severe meningoencephalitis and in some 
cases myelitis [25]. It is not fully understood whether TBEV infection alone, or immune-
mediated damage also, contribute to the development of neurological symptoms, but it is likely 
to be a combination of both (Figure 2). Cytotoxic CD8+ T cells, for example, are suspected to 
have a potential role in immunopathology during TBE. One study demonstrated a prolonged 
survival of TBEV-infected mice lacking CD8+ T cells compared to immunocompetent mice 
[26]. In addition, cytotoxic CD8+ T cells were found in close proximity to TBEV-infected 
neurons in the brains of deceased TBE patients [19, 20].    

Clinical course and outcome in TBE highly depends on the patient´s age, genetic background, 
TBEV subtype and other factors [27]. Post-encephalitic syndrome presenting as irritability, 
memory and concentration dysfunction, and disturbed sleep patterns is common, however, the 
severity and frequency of such symptoms decreases with time [28]. During the second phase 
of disease, most patients require hospitalization, however no TBEV-specific therapy exists and 
only symptomatic care can be provided [9]. Despite the lack of specific therapy, vaccines 
against TBE are available and highly recommended to people at risk of exposure to TBEV 
while travelling or working in endemic areas [29].  

 

1.1.4 TBE vaccines 

TBE is a vaccine-preventable disease and the evidence for the efficiency of TBE vaccines is 
highlighted by a successful national immunization program in Austria, which was initiated in 
1981 and reduced the incidence of TBE to around one-fifth of that during pre-vaccination era 
[30-32]. In Europe, there are two available TBE vaccines: FSME-Immun (Pfizer) based on the 
Neudörfl TBEV strain and Encepur (GSK) based on the K23 TBEV strain [33]. These are 

TBEV in vitro infections in BSL-3 lab 

Virus-host interaction studies in ANA Futura BSL-3
To understand how TBEV affects host cells in order to develop antivirals 
and improved immunization strategies

• TBEV Sofjin strain from the Swedish Public Health Agency.  

• Cell lines: A549, U87-MG, HEK293, Vero,..
• Knock-in and knock out cell lines
• Primary cells: mouse neurons, diferentiated human neurons,…

• Experiments inside the BSL3:

• Virus infection, immuno focus plaque assays
• Prepare samples for IF staining, WB, qPCR,… 
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Questions?

• Speaker: Hung Tran, postdoctoral researcher, MedH

• Presentation: “Tick-borne encephalitis (TBE)”

• Webpage: https://ki.se/en/medh/sara-gredmark-russ-group-
viruses-and-their-interactions-with-the-immune-
system?pk_vid=5fdf5b331828a393169713966870fe96
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