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Safe Transportation Management for Domestic Infectious Substances

Abstract
Thousands of samples of infectious substances are transported daily in Korea. Human AHR |2 DY E AR ME oLt
specimens are collected and transported for a variety of reasons, including disease IO, 35|H, 224|, ZAHS

investigations, surveillance studies, routine analyses, clinical trials, etc. Regular and * TARHkyHisher@nih o/ 043-719—-8040)
occasional senders consign the transportation of infectious substances on a daily basis.
These include diagnostic and research laboratories, hospitals, and other health care facilities.
In the interest of human and animal safety, specimens need to be transported safely and
efficiently from the place where they are collected to the final destination where they will be
analyzed. Regardless of the presumed infection status of the patient, human and animal
specimens should be packaged and transported in such a way that the persons who handle
them are protected from the risk of infection.

For this reason, we enacted "The Guidelines for Safe Transportation of infectious
Substances (2013)"[1].

These guidelines require all personnel involved in transport to undergo proper training.
Appropriate training and education, which correspond to the sender's and transporter's
responsibilities, will be adequately provided. The training material includes the following:
sufficient degree of familiarity with applicable requirements; packaging; classification;
marking; labelling; address identification; and required documentation for the diagnostics
and tests of infectious substances.

Furthermore, we included in the guidelines the incident response methods that may guide
the personnel on how to properly respond to adverse situations that may occur while
handling infectious substances. This was done to ensure biological safety and safe

transportation management.
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(Figure kindly provided by IATA, Montreal, Canada)

Figure 1. Example of the triple packaging system for the packing and labelling of category A & B infectious substances
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Figure 2. UN specification marking and labelling for category A infectious substances
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Figure 3. Specifically marked and labelled package for infectious substances, category B
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Figure 4. Hazard label for certain noninfectious genetically modified microorganisms and organisms and carbon dioxide, solid (dry ice) (UN 1845)
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Analysis of the Genome and Transcriptome of the Chigger Mite Leptotrombidium pallidum,
a Major Vector of Scrub Typhus in Korea

Abstract

In Asian countries including Korea, Leptotrombidium pallidum is the major vector mite for M2t 5
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Orientia tsutsugamushi, the causative agent of scrub typhus. Genomic DNA (gDNA) was

extracted from a single female from a 9-generation inbred L. pallidum colony and used for EHf RS}
whole genome amplification (WGA). The resulting amplified gDNA was used for the OJAIE, =S 27K, =9, Alo|3, =Har

construction of paired-end and mate-pair libraries and sequenced using Illumina platforms
(HiSeq2000 and MiSeq). More than 45Gb sequence reads from both paired-end and mate- " SRR uyran@korealaf 043-715-8560
pair libraries of the WGA gDNA were trimmed. Then, de novo was assembled using the
CLC Asembly Cell v.4.0 for contig assembly and SSPACE for scaffolding. The assembly
generated approximately 6,545 scaffolds with N50 value of 92,945 and total size of 193 Mb,
which was in a good agreement with our previous estimation. Repeat analysis showed that
about 30% of genome (58 Mb) was masked as repeats, most of which were unclassified novel
elements. For gene predictions, PASA models were generated based on genomic alignments
of RNA-seq reads from four different chigger mite samples (i.e. male, female, larva, and
protonymph). GeneWise models were also generated based on genomic alignments of
protein sequences from four closely-related species of chigger mites. Independently, ab
initio gene predictions were performed with AUGUSTUS and FgeneSH with custom-trained
matrices optimized for L. pallidum and GENEID with pre-trained matrix for
Acyrthopsiphon pisum. By combining all of these together, 15,842 genes were finally
predicted. As a result of manual annotation, a total number of 456 genes were verified and
characterized in various genetic groups including salivary gland, chemosensory receptor

genes, immune-related genes, acaricide target genes, detoxification genes and RNAi-related

genes.
S07l= & A=77} upiRle] 3t s, w5 qdek Algel
Hohe Azt fEol Hote Azishs TelA o) Hulrt

54+ Orientia tsutsugamushiZ7t 438t= o] FoA|A Hrt
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Figure 1. Comparison of the genome sizes of Arachnids.
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Table 1. Assembly results of Leptotrombidium pallidum genome
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el REe] e s & FRES 8R1=T]9
Ao A4S dAtske Tlol] QlojA EAMYESH 7HkE Alsst,

vt SR A A% Acquired tick resistance (ATR)o)A2}¢

=

Jut

FARRE A0 29| 7iR7} Q& AR AzbEn) S ol
el o] E(Salivary peptide)?] w2 ZAFSIaL Walgfo]

L4351 HElo| =5 AHksto] ATRS] immunogen & & EH-8-51=
o

177l mast Aoz molr)

7IeARY T $& At QT Aog HQIth o
115 DEETWN N—diethyl-meta—toluamide) 73A] 8| 2A]

ANE Z3h2] [R40a2] A s HARR] kgkont f-Afsh
ionotropic receptor 70| £A3laL 7|TA| TR FEA=

FA%]= transient receptor potential channel®= 23%0]

2

No. scaffold total size (bp) min’ max

6,545 193,713,173 1,000 955,785

Avg.® N GC (%) N (%)°

29,597 92,945 33.02 11.39

' Minimum length (bp) of scaffold
2 Maximum length (bp) of scaffold
3 Average length (bp) of scaffold

4 Weighted median length (bp) of scaffold that 50% of the entire assembly is contained in scaffolds equal to or larger than this value

5 Percentage of unresolved sequences
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Table 2. List of genes from Leptotrombidium pallidum genome.

Group Genes # Remarks
Salivary gland genes Salivary gland peptide 25  To generate immunogen for ATR (aquired tick resistance)
Chemosensory receptor 5
G protein coupled receptor 12
Chemical receptor genes onofrapic receptor ! Essential to develop attractant/repellents
Transient receptor potential channel 3
Metabotropic receptor 12
Guanylate cyclase 6
PGRP 4
C-type lectin 7
Galectin 2 Pathogen-vector interaction
TEP 1
Scavenger receptor "
Immune related genes CLIP serine protease 6
Serpin 45 Modulator
Spaetzle 2
Toll 5 Toll pathway
Pelle 1
Relish 1 IMD pathway
Cholinesterase 19 To develop acaricide
Voltage sensitive sodium channel 1
Nicotinic acetylcholine receptor 2
Glutamate—gated chloride channel 6
Acaricide target genes
GABA receptor 8
Ryanodine receptor 1 new agaricide target
Chitin synthase 1
Mt cytochrome B 1
P450 116
Detoxification genes Glutathione=S-transferase h To manage potential acaricide resistance
ABC transporter 86
UDP glycosyltransferase 18
DICER 6
RNAI genes Argonaute 4

RNA-dependent RNA polymerase 8
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Standardization of Biomarkers for Diagnosis of Alzheimer's Disease

Abstract

The number of elderly people with Alzheimer's Disease (AD), the most common cause of
dementia, is expected to increase in the near future due to rapid population ageing. Because

there is no effective treatment currently available, early diagnosis and proper intervention is

of utmost importance for the control and management of AD. Since the new diagnostic

criteria including biomarkers and preclinical stage for AD were recommended, there has

been a growing consensus on the need for standardization of AD biomarkers. Here, we

discuss the global trends and collaborations for standardization of AD biomarkers that is

related to neuroimaging and cerebrospinal fluid analytes.
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SF=5to|HE 3] (National Institute of Aging and Alzheimer
Association, NIA—AA)= H}o]| Qul7|9}
ortol

ZoJAF THA|(Preclinical
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ARME &4 REgshe WA getd(total tau

protein, t—taw)} QAHE} EFShlR(phosphorylated tau
protein, p—tau)o] EgEH ol2lo= MRI (Magnetic
resonance imaging)’e] sfu} 9@ W54 =3} FDG-PET
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Global Biomarkers
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Disease Neuroimaging Initiative (ADND)7} tj3E&lo]ct
(Figure 3) [3.4].
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Figure 1. Change of dramatical biomarkers at three stages of AD[2]
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* Current status of selected infectious diseases

1. Hand, Foot and Mouth Disease(HFMD) 00
Republic of Korea, week ending October 3,
2015 (40th Week)*
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Figure 1. The status of HFMD sentinel surveillance, 2012-2015

2. Ophthalmologic, Republic of Korea, week ending October 3, 2015 (40th week)
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending October 3, 2015 (40th Week)*

unit: no. of cases’

o : Current  Cum. 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2015 average! 2014 2013 2012 2011 2010 : Country(no. of cases)
Cholera - - - - 3 - 3 8
Typhoid fever 1 105 2 251 156 129 148 133 Spain(3), Bangladesh(1)
Group Paratyphoid fever 7 48 1 37 54 58 56 55
I Shigellosis 4 82 2 110 294 90 171 228 Vietnam(1)
EHEC 1 62 1 111 61 58 71 56
Viral hepatitis A§ 27 1,519 28 1,307 867 1,197 5,521 - Philippines(1)
Pertussis 1 179 1 88 36 230 97 27
Tetanus = 19 - 23 22 17 19 14
Measles - 22 1 442 107 3 42 114
Mumps 400 18,718 175 25,286 17,024 7,492 6,137 6,094
Group Rubella - 22 1 11 18 28 53 43
I Viral hepatitis B§** 67 3,014 43 4,115 3,387 2,753 1,428 =
Japanese encephalitis 2 16 1 26 14 20 3 26
Varicella 400 30,894 282 44,450 37,361 27,763 36,249 24,400
Z’;’:gfzgﬁs 6 189 1 36 - - - -
Malaria 13 646 24 638 445 542 826 1,772 Réx;rllii(:}tr’:ggggigo)(’ .
Scarlet fevertt 84 4,875 15 5,809 3,678 968 406 106
mgg::ggi‘fcca' 1 9 - 5 6 4 7 12
Legionellosis - 26 - 30 21 25 28 30
Vibrio vulnificus sepsis 1 30 5 61 56 64 51 73
Murine typhus 1 8 1 9 19 4 23 54
Group  Scrub typhus 91 595 118 8,130 10,365 8,604 5,151 5,671
T eptospirosis 2 M 3 58 50 28 49 66
Brucellosis 3 32 - 17 16 17 19 31
Rabies - - - - - - = =
HFRS 17 166 11 344 527 364 370 473
Syphilis§ 17 781 18 1,015 798 787 965 -
CJDNCJD§ - 52 1 65 34 45 29 -
Tuberculosis 430 25,368 650 34,869 36,089 39,545 39,557 36,305
HIV/AIDS 10 746 13 1,081 1,013 868 888 773
Dengue fever 4 159 4 165 252 149 72 125 Banglaz*;'s"ﬁ?;’;‘f%?"an o
Botulism - = - 1 = = = =
Q fever 2 32 - 11 11 10 8 13
Group West Nile fever§ - - - - = 1 = =
IV Lyme Borreliosis 1 16 - 13 1 3 2 -
Melioidosis - 3 - 2 2 = 1 =
Chikungunya fever = 1 = 1 2 = = =
SFTS 1 59 2 55 36 = = =
MERS-CoV = 186 = = = = - -

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease/variant
Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome, MERS—CoV= Middle East Respiratory Syndrome Coronavirus,

Cum: Cumulative counts from 1st week to current week in a year,

* The reported data for year 2015 are provisional data but the data for years 2010, 2011, 2012, 2013 and 2014 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

I The reported surveillance data excluded Hansen’s disease and no incidence data such as Diphtheria, Poliomyelitis, Haemophilus influenzae type b, Epidemic typhus,
Anthrax, Plague, Yellow fever, Viral hemorrhagic fever, Smallpox, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel Influenza,
Tularemia, Newly emerging infectious disease syndrome and Tick—borne Encephalitis,

§ Surveillance system for Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever was changed from Sentinel Surveillance System to National
Infectious Disease Surveillance System as of December 30, 2010,

i Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for a total
of 5 preceding years (For Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever, Lyme Borreliosis, Melioidosis, this calculation only used 4—year
data (2011, 2012, 2013, 2014) because of being designated as of December 30, 2010,

** Data on viral hepatitis B included acute viral hepatitis B, HBsAg positive maternity and perinatal hepatitis B virus infection,

11 Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x £ (043) 7T19-7176
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Vol.8 No.41 40th week(9.27-10.3)

Table 3. Reported cases t of national sentinel surveillance disease in the Republic of Korea, week ending October 3, 2015 (40th Week)

unit: no. of cases/sentinels

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 50 ;J;r Current  Cum. 50 ;;r Current  Cum. E? ;/Jt?a.r Current  Cum. 50 :2; Current  Cum. 50 ::;‘r
week 2015 averages week 2015 average$ week 2015 averages week 2015 average$ week 2015 average’
Total 2.0 241 32.7 2.1 7.7 9.3 3.0 20.0 18.3 1.8 20.5 18.9 2.2 14.0 10.9

Cum: Cumulative counts from 1st week to current week in a year
T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from Ist week to current week for 5 preceding years.

x 291 (043) 719- 7168, 7178, 7166

T8 &4 olslisi

(Table 1)-& At 517 2hAgt ﬁ@{}ﬁbﬂﬂr 20154 3 5= RP@ATS v|wet 2, "Current week= 20159 g 2o AnAFE
UERH, "Cum, 2015,2 20159 155 g F71x|2] A A4y 12]31 5—year weekly averager= A\ 51(2010—20149) 35 32
A0 AGL} oA 2F o]F 2390 ANAS(E 25F) FHHo 2 AARETE 182 2 "Current week ¥} 5—year weekly average,2] A3l
A5 vlashd s = o] AR ofde] Alar =3-& Hlws & 4= Qlt} otal no, of cases by yearn= A\ 5|7 s 749
A= Ueh= S SAloIH e A% Bl & 4= ik

[¢]

o

rBLr

ofl) 20143 123=2] '5—year weekly average(b'd7t & Hrt),= 20103F2E 201432 10F=2E 14F71X|9] A 74
& 2532 Lz I = Freligict,

* 5—year weekly average(5\d F H+H)=(X1 + X2 + -+ + X25)/25

10% 13 13% 14%

20154 siig =

20144 X1 X2 X3 X4 X5
20134 X6 X7 X8 X9 X10
20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
20104 X21 X22 X23 X24 X25

Al &2 [Cum, 5—year average2} Cum, 20155
v s 5111 2|79 lTJq Alara Oﬂ o 17429} v w7} 7458k} Cum, 5—year averager=
A 5E(2010—20144) =Z2to] =77k Alar

(Table 32 244 Aol tizh Audgtom, A2 WP e A& stefst=t] Ezol "k
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