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The ICAO Annex 13 , Aircraft accident and incident investigation” requires the assessment
of aircraft mishaps to increase flight safety and to prevent future accidents.

* Included in European law: * Included in German national law:
VOEU996/2010. Flugunfalluntersuchungsgesetz; FIUUG 1998.

O\ ~— .. - ——— Medical
B F u == investigation
e ____. carried outin
==

== ~—institutes for
P~ forensic pathology
by order of public
prosecutors.

Technical investigation carried out by the
,Bundesstelle fir Flugunfalluntersuchung®
as an independent federal agency.
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e 900 aircraft ordered &
e 292 aircraft accidents

s

* 116 pilots killed —
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Forensic medical ... i il
examination includes: - kol RN, « 1 the reconstruction of

e Crash site

investigation Was the pilot alive

at the moment of
loss of control?
Occured a sudden
incapacitation of

* | External
inspection and
forensic autopsy

e |dentification

the pilot?
using DNA-analysis Did any kind of
* Toxicology to pre-existing

disease cause the
loss of control?

confirm or exclude
illicit substances
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! The basic questions in
™ the reconstruction of
the mishap are:

These questions
remain unanswered
in autopsy alone in

the majority of cases. 3 * Was the pilot alive

at the moment of

et R | , loss of control?

iy | e Occured a sudden
incapacitation of
the pilot?

* Did any kind of
pre-existing

disease cause the
SRR RN o e E loss of control?
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However, these methods require sufficient qualitiy of
available tissues.
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A literature review was carried out to look for new techniques in clinical pathology,
which can also be used in the investigation of aircraft accidents.

e Legal Mt 2017) 1
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METHODS PAPER

Post-mortem computed tomography coaxial cutting needle biopsy
to facilitate the detection of bacterioplankton using PCR probes
as a diagnostic indicator for drowning

QoI Ty Clrbphae el e Ases' Chkt et NCAM(CD56) and RUNX1(AML1) Are Up-Regulated

Carina J. Bradley’ - Brumo Morgan®

in Human Ischemic Cardiomyopathy and a Rat
Model of Chronic Cardiac Ischemia

e
Hypoxia-inducible factor 1 transcriptional activity

in endothelial cells is required for acute phase
cardlopro(emun induced by |schems( preconditioning
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Own results from the
implementation of
these new techniques
in forensic pathology
practice are
demonstrated.
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Demonstration of the presence of Aeromonas species
in skin wounds in clinical pathology
and in veterinary medicine.

Post-mortem computed tomography coaxial cutting needle biopsy
to facilitate the detection of bacterioplankton using PCR probes
as a diagnostic indicator for drowning

Guy N. Ratty" - Chritopher Johason" - Jasmin Amorvso” + Claire Robinson® -
Carina J. Bradiey’ - Brum Morgan®

Identification of the same bacteria in the
peripheral blood/ deep muscles of the
lower limbs is diagnostic for drowning.
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,Cold case” — Aircraft accident in
the Lake Constance with 7 persons
killed in 1994,

Identification of the same bacteria in the
peripheral blood/ deep muscles of the
lower limbs is diagnostic for drowning.

No
macroscopic
or histologic
signs of

:
drowning. B ¢ E
Adjust Scale. AutoScale| DefaulScale| Spke Checking| Options
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NCAM(CD56) and RUNX1(AML1) Are Up-Regulated
in Human Ischemic Cardiomyopathy and a Rat
Model of Chronic Cardiac Ischemia

Stetan Gatienichner,” Christane Vialler,!
S00g Ert Dieler x
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Hypertrophic
heart with

penetrating
injury from
rib fracture.

White scar
tissue from
infarction
(formalin-
fixed organ).
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DNA degrades
into short
fragments.

YENTAVAVAVAN S ¢

¢ DNA is denatured and unwound

Primers bing to target sequence

:=:

i adnie s When the fragments
m u are too short, primer
e compie At 5 e st st mpenme e | ANINEANING 1O the
that begin with primer 1 and end with primer 2. These fragments are the cancerous
St e target sequence and
strand elongation is
impossible.
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One solution investigating material with degraded DNA:

‘~-C Polymerase

. . . 5 q 7 Ce TGN Nucleotide sequence
j% Detection of the epigenetic it e g £s - j W
5 . regulation of gene expression m
. . . . |y g
investigating CpG-methylation in T o ¢GEE
1 Apyrase : Luciferase
short sequences in the promotor T -
— region of genes as well as short o
el E . . . .
Moditizisrangen microRNAs. Methylation analysis using pyrosequencing.

Protein

% MicroRNA analysis
employing

SybrGreen-based
real-time PCR.

# Methylgruppe (CH3-)
@ Acetylgruppe (CH,CO-)
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Gastrointestinal, Hepatobiliary and Pancreatic Patbology

HIF1A Overexpression Is Associated with Poor
Prognosis in a Cohort of 731 Colorectal Cancers

Yoshifumi Baba." Katsuhiko Nosho,"

Kaon Shima,” Natsumi Irahara,” Andrew T. Chan,'
Jeffrey A. Meyerhardt,” Daniel G. Chung,*
Edward L. Giovannucei,*$ Charles S. Fuchs,*
and Shujl Ogino™"

From the Lapuarmen of Steical * Dhana Harter Cancer

Tissue hypoxia commonly occurs in tumors. Hypoxia-
inducible factor (HIF)-1 and HIE-2, which arc csen.

tial mediators of cellular response to hypoxia, regu-
late genc expression for tumor anglogencsis, glucose
m, and resistance o oxidative stress. Theie

key regulatory subunits, HIFIA (HIF-1ax) and cadothe.
lial PAS domain protcin 1 (EPASI; HIF-2a), are over-
expressed and assoclated with paticnt prognosis in &
variety of cancers. However, prognostic o molccular
features of colon cancer with HIF expression remain
uncertain. Amoag 731 colorectal cancers in two peo-
spective cobort studics, 142 (19%) tumors showed
HIFIA overexpression, and 322 (46%) showed EPAS1
overexpression by immunohistochemistry. HIFIA
overexpression was  significantly associated  with
higher colorectal cancer-specific mortality in Kaphn-
Meler analysis (log-rank test, P < 0.0001), univariate
Cox regression (hazard ratio = 1.84; 99% confidence
interval, 137 10 247; P < 0.0001) and multivariate
analysis (adjusted hazard ratio = 1.7% 95% confi-
dence interval, 1.26 to 2.36; P = 0.0007) that adjusted
for clinical and tumoral features, including microsat-
L TPS3(pS3), P )

CpG island methylator phenotype, and KRAS
BRAF, PIK3CA., and LINE1 mcthylation. In contrast,
EPAS1 expression was 0ot significantly associated with
paticnt survival. In addition, HIFIA expression was in-
dependently assocksted with PIGS2 expression (P =
0.0035), CpG island methylator phenotype-high (# =

0.013), and LINE-1 hypomethylation (P = 0.017). EPAST
expression was inversely asociated with high tmoe
grade (P = 0.0017) and obesity (body mass index = 30
kg/m”)/ 039). In conclusion, HIFIA cxpression is
independently associated with pooe prognosis in
colorectal cancer, suggesting HIFIA as a biomar-
ker with poteatially important therapeatic imp-
lications. (Am J Patbol 2010, 1762292-2301; DOL.
102553 apan 20100%0572)

Tissuo hypoxia commanly in tumor, and ad

be one of important

o drugs targeting those
and & ks of particular

pathway:

Hypoxia-inducible factor 1 transcriptional activity
in endothelial cells is required for acute phase
cardioprotection induced by ischemic preconditioning

Parapui®, Kares FouTabot', Madha S Darshan®?,
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The FASEB Journal

FASEB J. 2015 Apr; 29(4): 1467-1479.
Published online 2014 Dec 30. doi: 10.1096/f].14-267054

The hypoxia-inducible miR-429 regulates hypoxia-inducible factor-1a
expression in human endothelial cells through a negative feedback loop

Sylwia Bartoszewska,” Kinga Kochan, T Arkadiusz Pi wski, T Wojciech Kamysz,” Renata J. Ochocka, T

James F. Collawn *" and Rafal B yskif!

Author information » Article notes » Copyright and License information » Disclaimer

This article has been cited by other articles in PMC.

Abstract Go to

Hypoxia-inducible factors (HIFs) 1 and 2 are dimeric a/f transcription factors that regulate cellular
responses to low oxygen. HIF-1 is induced first, whereas HIF-2 is associated with chronic hypoxia. To
determine how HIF14 mRNA_ the inducible subunit of HIF-1. is regulated during hypoxia, we followed
HIF14 mRNA levels in primary HUVECs over 24 hours using quantitative PCR. HIF /4 and VEGF A
(VEGFA) mRNA, a transcriptional target of HIF-1. increased ~2.5- and 8-fold at 2—4 hours, respectively.
To determine how the mRNAs were regulated. we identified a microRNA (miRNA), miR-429. that
destabilized HIF 14 message and decreased VEGF4 mRNA by inhibiting HIF1A4. Target protector analysis,
which interferes with tmRNA -mRNA complex formation, confirmed that miR-429 targeted HIF 14

Desfe which inhibits the hy droxylases that promote HIF-1a protein
degradation, stabilized HIF-1 activity during and el d miR-429 levels,
d ing that HIF-1 p miR-429 expression. RNA-sequencing-based transcriptome analysis
indicated that inhibition of miRNA-429 in HUVECs up-regulated 209 mRNAs, a number of which
regulate iog The results d that HIF-1 is in a negative regulatory loop with miR-429.
that miR-429 attenuates HIF-1 activity by decreasing HIF 14 message during the early stages of hypoxia
before HIF-2 is activated, and this regulatory network helps explain the HIF-1 transition to HIF-2 during
chronic hypoxia in endothelial cells.—Bartoszewska, S.. Kochan, K., Piotrowski, A., Kamysz, W.,
Ochocka, R. J., Collawn, . F.. B ki, R. The hypoxia-inducible miR-429 lates hypoxia
hypoxia-inducible factor-la dothelial cells through a negative feedback loop.

in human
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Normoxia
PHDs

< L5 SENNL

Proteasome 26S

Cell growth
Proliferation
Metabolism
Apoptosis
Matrix functions
Cell motility
Vascular functions
Angiogenesis

Figure 2. Regulation of hypoxia-inducible factor (HIF) activity. Under normoxic conditions,
HIF-ce subunits are polyubiquitinated at 2 proline residues within the oxygen-dependent degradation
domain (ODDD) by a family of enzymes known as prolyl hydroxylases (PHDs). This promotes
recognition by the VHL E3 ublquitin ligase complex and subsequent degradation of HIF-. via the
268 In addition, of a C-terminal asparagine residue of HIF-o. by factor-
Inhibiting HIF-1 (FIH-1) prevents binding of cofactors required for HIF activity. Hypoxia inhibits the
activity of the PHD and FIH-1 enzymes, allowing HIF-a proteins to escape recognition by VHL,
be stabilized, and translocate to the nucleus. There, they dimerize with HIF-1B/ARNT and bind
hypoxia response elements (HREs) within the promoters of target genes. Together with the co-
activator proteins p300 and CBP, the HIF complex activates the transcription of a panel of genes
required for the response to hypoxia. OH = hydroxylation; Ub = ubiquitin.

Hypoxia-inducible factor 1 transcriptional activity
in endothelial cells is required for acute phase
cardioprotection induced by ischemic preconditioning
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Table 1. Hypoxia-Inducible Factor (HIF) Transcriptionally Induced Genes

Functions Hypoxia/HIF Target Genes
Proliferation/survival IGF-BP1/2/3, IGF2, CCD1, TGF-o/B, P21, Cyclin G2, NOS2
Cell metabolism
Glucose PDK, PFK, PGK, LDHA, GLUT-1/3, hexokinase-1/2, enolase-1,
GAPDH, ALDA, ALDC, PKM, TPI
Iron Transferrin, transfemin-R, ceruloplasmin
pH Carbonic anhydrase-9
Nucleotide Adenylate kinase-3, ecto-5"-nucleotidase
Amino acld Transglutaminase2
Apoptosls P53, BNIP3, NIX, Bax, RTP801/REDD1, Ref-1, Bcl-2, NFxB,
HSP70, Bid
Migration/invasion CXCR4, MMP-2, Lox, PAI-1, c-MET, LRP1, MIC2/CDS8, fibro-

nectin, UPAR, collagen type V, AMF/GPI, CATHD, integrin-
linked kinase, integrins

Transcriptional regulation DEC1, DEC2, ETS-1, NUR77

Cytoskeletal structure KRT14, KRT18, KRT19, vimentin

ALDA = aldolase A; ALDC = aldolase C; AMF = autocrine motllity factor; Bcl-2 = B-cell leukemia/
lymphoma 2; BNIP3 = Bcl-2 nineteen kilodalton interacting proteln 3; CATHD = cathepsin D;
CCD1 = colled-coll-DIX1; CXCR4 = CXC chemokine receptor 4; DEC1/2 = differentiated
embryo-chondrocyte expressed gene 1/2; GLUT-1/3 = glucose transporter1/3; GAPDH =
glyceraldehyde-3-P-dehydrogenase; HSP70 = heat shock protein 70; IGF2 = Insulin-like
growth factor 2; IGF-BP1/2/3 = IGF factor binding protein 1/2/3; KRT14/18/19 = keratin
14/18/19; LDHA = lactate dehydrogenase A; LRP1 = LDL receptor-related protein 1; Lox =
lysyl oxydase; MDR1 = multidrug resistance 1; MIC2 = microneme protein 2; MMP2 = matrix
metalloprotelnase 2; NFkB = nuclear factor kappa B; NOS2 = nitric oxide synthase 2; NUR77
= nuclear receptor 77; PDK = pyruvate dehydrogenase kinase; PFK = phosphofructokinase;
PGK = phosphoglycerate kinase; PKM = pyruvate kinase M; REDD1 = regulated in develop-
ment and DNA damage responses 1; Ref-1 = redox factor-1; TGF-a = transforming growth
factor-o; TGF-p = transforming growth factor—p; TPI = trlosephosphate isomerase; UPAR =
urokinase plasminogen activator receptor.
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Applicable in living patients to
detect e.g. tumor markers or
other disease-related spill of DNA
or microRNA in the bloodstream.

,Liquid biopsy technique”

Applicable also in blood samples
from deceased persons.
Informative e.g. of disease related
markers present prior to an
accident event.
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Hypoxia-indudible factor 1 transcriptional activity
in endothelial cells is required for acute phase
cardioprotection induced by ischemic preconditioning
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Woiciach nysz,” RerataJ Ochacka '
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Further applications Lufewaffe
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Markers for other

aeromedical flieds of

interest including

e Circadian rhythm and
performance

* Fatigue

* Mood disorders

*  White matter lesions

Markers for lung damage,
e.g. in fighter pilots using
positive pressure breathing.

Markers for vascular damage,
e.g. in flyers wearing
anti-G-suits.
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CpG-methylation in SFTP-promotor  iurware
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Methylation in muscle tissue:

* 93%
e 70%
* 85%
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Methylation in lung tissue:
e 71%

o 46% ) sl L L)
e 54% : \
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CpG-methylation in SFTP-promotor wusware

Ouanins Sk Seng

anabyee Methylation Ranges
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Methylatlon in I|qU|d biopsy:
e 79%
* 59%
* 69%
* 66%
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Summary Luftwaffe
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With these recently developed
technigues molecular pathology
made ist way into (scientific)
aerospace medicine.
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Thank you
very much
for your
attention.
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