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Exploration of Homodimer Receptor: Homodimer Protein Interactions

Abstract
Background: Homodimerisation is a production of protein-protein complex composed of AR IEEAATHE MEHE It
two identical molecules. Dimerisation is a phenomenon that often occurs in the regulation of e, LR, 2HS”

biochemical systems like signal transduction pathways. We investigated if the existence of
a homodimer-activated receptor and the activation of homodimer transducers is the general
pattern in cell signaling.

Methods: We developed a workflow to merge the data from the Gene Ontology and
the BOND database to produce a list of interactions between homodimer receptors and
homodimer proteins. To decide whether the results are significant from a statistical point of
view, we performed two additional analysis. Furthermore, we verified the suspected affinity
of homodimer receptors to homodimer transducers through y? test and Yates’ correction.
Results: With the analysis of Gene Ontology and BOND database, twenty-two interactions
were detected between 12 potential homodimer receptors and 22 potential homodimer
transducers. The ratio of homodimeric protein transducers interacting with the randomly
selected receptors was 5.1% of the total number of interacting transducers, whereas the ratio
in the homodimer-homodimer list was 23.9%. The p-value of homodimer receptors to
interact with homodimer transducers was 2x10-. Similarly, we calculated the ratio of
homodimer receptors in the interactions with homodimer transducers and non-homodimer
transducers. From the statistical test, the ratio of homodimer receptors was 60% and its
p-value was 5.3x10.

Conclusions: Our analysis indicates that homodimer receptor-homodimer transducer
interactions are a frequent pattern in cell signaling. We detected a significant amount of
these interactions and confirmed that there is a prevalence of such interactions when
comparing their frequency with randomly selected non-homodimeric interactions between

receptors and protein transducers.
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Figure 1. Scheme of the mechanism of activation and dimerisation
suggested by the dynamics of interaction in JAK—=STAT pathways.
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Figure 2. Scheme of the search method used in our analysis to
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Figure 4. Homodimer receptor —

homodimer transducer interactions for H. sapiens detected in our investigation.
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Figure 5. Results of the statistical analysis performed when considering the interacting partners of receptors.
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Figure 6. Results of the statistical analysis performed when considering the interacting partners transducers.
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Prevalence of Enteric Protozoan Infection among Diarrheal Patients in Korea, 2013

Abstract
Background: The causative parasitic agents for human acute diarrhea are known to involve AR EE IR AGTE HAH2 MY
. . . . . zfz|ot - 7S nt
Cryptosporidium parvum, Giardia lamblia, Entamoeba histolytica, and Cyclospora e, s I:'”
0 o, —||:I

cayetanensis. The Enteric Protozoans Laboratory-Sentinel Surveillance (EPLSS) has been

operated nationwide for hospitalized diarrheal patients every year in Korea. This is the

national data regarding the prevalence and molecular characterization of enteric protozoans

in Korea, 2013.

Methods: A total of 3,093 stool specimens from 17 Research Institute of Health and

Environment all over the country were collected from January to December in 2013. Each

nested-PCR was performed for the detection of each of the enteric protozoans, C. parvum,

G. lamblia, E. histolytica, and C. cayetanensis. The PCR positive samples with C. parvum

and G. lamblia were analyzed for their genotypes through sequencing.

Results: A total positive rate was 3.14%. C. cayetanensis was the highest (1.49%), followed
by G. lamblia (0.87%), C. parvum (0.74%), and E. histolytica (0.03%). Monthly data showed

that the positive rate was highest in October, followed by May, September, and November.

In terms of age, the highest was in the 21~30 years old (5.83%), followed by 11~20 years old
(4.64%), less than O-years old (3.78%), and over sixty (3.45%). As for gender, there was no

significant difference. Only allele Ile and Ila genotype in C. parvum and assemblage A type

in G. lamblia were analyzed.

Conclusions: The enteric protozoans were revealed as causative agents in hospitalized

diarrheal patients in Korea. Thus, the EPLSS should be continuously carried out to cope

with the possible outbreak of these protozoans in the future.
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(Cyclospora cayetanensis, CC) 4671(1.49%) 2 2 Jrelsjch

Table 1. The positive rates of enteric protozoa detected by nested PCR in diarrheal samples collected with regions

— 2 )2,;" rﬁf CP GL EH cC Total

: No. of pos % No. of pos % No. of pos % No. of pos % No. of pos %
Gangwon 53 0 0 0 0 0 0 3 5.66 3 5.66
Gyeonggi 8 0 0 0 0 0 0 0 0.00 0 0
Gyeongnam 137 0 0 1 0.73 0 0 4 2.92 5 3.65
Gyeongbuk 260 6 2 0 0 0 0 1 0.38 7 2.69
Gwangju 203 0 0 3 1.48 0 0 5 2.46 8 3.94
Daegu 240 4 1.67 0 0 0 0 1 0.42 5 2.08
Daejon 142 1 0.70 3 2 0 0 0 0.00 4 2.82
Busan 278 0 0 0 0 0 0 7 2.52 7 2.52
Seoul 186 1 0.54 3 2 1 0.54 3 1.61 8 4.30
Ulsan 554 5 0.90 9 1.62 0 0 13 2.35 27 4.87
Incheon 288 4 1.39 2 0.69 0 0 2 0.69 8 2.78
Jeonnam 195 1 0.51 3 1.54 0 0 1 0.51 5 2.56
Jeonbuk 200 0 0 1 0.50 0 0 2 1.00 3 1.50
Chungnam 85 0 0 0 0 0 0 0 0.00 0 0.0
Chungbuk 264 1 0.38 2 1 0 0 4 1.52 7 2.65
Total 3,093 23 0.74 27 0.87 1 0.03 46 1.49 97 3.14

Abbreviation: CP=Cryptosporidum parvum, GL=Giardia lamblia, EH=Entamoeba histolytica, CC=Cyclospora cayetanensis.
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Figure 1. The seasonal variation of positive rates of enteric protozoas infection

(Table 1). °li= 235(6.5%), "I=(30.1%), F= (6.5%), oF¥H=  (2271/9.61%)°0 71 Ekem, 48(271/0.68%)°l 7Hd w3krh

(6.5%) 5ol B3l Add3d] W FAHES 3l vhd, LE(0.5%), W7 AF 3.22% YAHEZ 7 9z 10¥9>59>99>
299(1%), 40.5%), /NHTH0.5%) 5 Hit= =2 dfHES  119>19>39>129>69>29>49 >89 >Td> wollon,
HATH2], 1t 7FSo] wol vt HAFAQ] 14 US HAIAS

A ol AGAd 9% PEES BUB7/5.66%),  HERAICL ERE 7 AFERE 2R2ekAlFo] 59(1071/3.89%),

2@ /4.8T%), M&02/4.30%) o2 Edon, W HEHREFo] 109(711/3.06%), olEokHEirt 19€(141/0.37%),

FHES EA A9 F71(04/0%), SE(03/0%),  HEAZFO] 9U(157/5.26%)°1 7V w2 FHEES HA
AEEA/150%) 2 Uebdth A4t fle A715% Als (Figure 1),
Alelet Ao Bt FIELS °oF 2.8%%rh YT A9 FEE AP FE B H(Table 2), 229p2A-52] 35

o
ATHS vlwel R, 2R2etEALFo] AFe dFUA/L6T%e  21-30H11A 71 S FEEQCHNS BIoH, HEHRSS
AHAA/1.39%)0] wokon|, HEARZ2 S4H074/1.62%)7  11-20M1(2.58%), YAEAZF-2 6041 ©/d(2.01%)14 717
AFB71.54%), oldotmube A&(17/0.54%)E ALdt mE  &okth 53] AAFQ] FAHAES HH, 21-304(5.83%)1A
AollA] HEEA] kol 53], Ao A9, 201299 7P =3om, the 2 11-2044.64%), 0All ©15H3.78%), 604
0%%% WhH, 2013Qll= Z3(371/5.66%), BHd1/2.92%)  o133.45%) ol ek EFF F o A4 97 A"
Aol HEETHTable 1), gHd, A FFE oMb HEE 2H, 1-10419 60A] o4 AgdielA Z2zt 254
o] 3.64%, o1/l 2.74%= FolAQl Aok Al (25.77%)7F 2471(24.714%) 2= A Uehster, 53] 104] olske]
ke, By}t fARE Aok Bt JHtolAs & 387A(B9.17%) 0.2 At FS4E B

FUFAH UF 459 Y9 FHES 19 F 109 o gEAe HYoEH AT folH Kot

Hir
flo
o
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QIEIk(p<0,05) subtypeo] HiE|X] 9gkot o FWAEH 9 ABA
Hole ALolEAEY YRARF AAAGe] h  FAAUS FA AR Test Ia®l 27 subtypeo]
B o5 B4 At wol o|Ro gick AReetEAE  pEslsl W FEUBEY 9ot assemblage ALY

€ parvum)®] 3%, AE7HA allele subtype 147)(Ia, Ib, F7MA] 6719] typeo] Hil¥Eal

Ic, Id, Ie, If Ig Ih, @i, Ik, I, Im, In, Io7} assemblage A typedt 2E|QICHTable 3). ©]sH ZARojA]
Huwglow, o5 Tazt A AAACZ A F&EoflA AEE subtypeES 27 43849 SAS 7KL QI
SAIRE subtypeol™, Ide F#1} ofAlof, o]YELL T304 i Zol Selvet AR A 9] 22 o i 2} 53}
S-AISE subtypel 2, Tcot Tex ARFoA FEZS] Hubt  HEHES 79 AR 7 dut B AR 5E871e] dulel
7H&%t anthroponoticdt subtypel2 R v} QIoHll],  QI4EEHe =AY Y 7Hs/de 2ASHA 4T 4 glok

Jeiu Seltebs oba7bA AeckEAbFel ek £

Table 2. The distribution of positive rate of enteric protozoa infection with age

No. of samples C. parvum G. lamblia E. histolytica C. cayelanensis Total
Positive(%) Positive(%) Positive(%) Positive(%) Positive(%)
<0 344 3(0.87) 4(1.16) 0(0) 6(1.74) 13(3.78)
1—10 887 5(0.56) 6(0.68) 1(0.11) 13(1.47) 25(2.82)
11-20 194 2(1.03) 5(2.58) 0(0) 2(1.03) 9(4.64)
21-30 120 3(2.5) 1(0.83) 0(0) 3(2.5) 7(5.83)
31-40 134 2(1.49) 1(0.75) 0(0) 1(0.75) 4(2.99)
41-50 218 3(1.38) 0(0) 0(0) 3(1.38) 6(2.75)
51-60 346 2(0.58) 3(0.87) 0(0) 3(0.87) 8(2.31)
60< 696 3(0.43) 7(1.01) 0(0) 14(2.01) 24(3.45)
Unknown 154 0(0) 0(0) 0(0) 1(0.65) 1(0.65)
Total 3,093 23(0.74) 27(0.87) 1(0.04) 46(1.49) 97(3.14)

Table 3. Subtypes of Cryptosporidium parvum from 12 cases and Giardia lamblia from 9 cases in positive samples

Species Allele Family Subtype No. of detection Remarks
Subtotal 12
e I1eA7G1 2 Anthroponotic

Cryptosporidium parvum IlaA15G1R1 2

Ila [laA15G2R1 2 Human & Ruminants
[laA14G2R1 6
Subtotal 9

Giardia lamblia Assemblage A1 6 Human, Cattle, Dog, Cat, etc

Assemblage A
Assemblage A2 3 Human

% 5 cases in C. parvum and 15 cases in G, lamblia were not detected.
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Improvements for Helpline Website's Functionality and Ease of Use

Abstract
As a website that provides expert information on rare diseases, Helpline has been AR EE YHOo|nfotE St - 5|7 ekt
established and operated since 2006. It has improved the user’s web accessibility, web z2F, ualg’

compatibility, and convenience so that the public can easily access and utilize more

information through the expansion of available information in 2014.

As a result of improving its accessibility for the disabled and the elderly, we obtained

the quality certification mark on web accessibility. In addition, we improved the user’s

information accessibility and convenience by strengthening the integrated search function,

providing the guide information of special hospitals, and operating the mobile e-book

service for educational materials.

Helpline plans to upgrade the accessibility and readability of contents by establishing

a mobile web service and expanding the resolution of desktop screen in 2015. We also expect

to become a useful herb not only in giving information but also in building a professional

network for policy research. This will be achieved by extending the local exclusive hospitals

and building the case research network on rare diseases.
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* Current status of selected infectious diseases

1, Influenza, Republic of Korea, week ending
February 7, 2015 (6th week)

° 2015W1% Al6F AZTAAIAEAL E&-2 olefgiat
1,00099 29,5902 AH(22.6)Hct S71skelon,
STl | 22(12.2/1,000) L} Lo 220

80 25
70

12
&0

X 2014-2015%7| RE7|ES 12.2F(/1,000022 HZA

x 291 (043) 719- 7167, 7172
20

ILI per 1,000 (2013-2014 season)
5
ILI per 1,000 (Past seasons)
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m 2014-2015 e 2013-2014 —— 2012-2013 2011-2012

Figure 1. The weekly proportion of Influenza-Like Iliness per 1,000 outpatients, 2011-2012
to 2014-2015 seasons

2. Respiratory viruses, Republic of Korea, week ending February 7, 2015 (6th week)

* 20155 Al6= Tg7 Aol st Ak AAPAR 56.0% o) g7 bole vt &S
(FSt 45 Hat 243709 ZE71AAIl et Ak AARETHS LAl 98)

* FESHS FYEA0IDR BSTKs

22(())11 z; Weekly Detection rate (%)
(week) @l HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
3 52.7 3.8 2.1 8.9 224 7.6 6.8 0.4 0.8
4 59.3 6.1 0.4 7.4 29.9 5.2 8.7 0.4 1.3
5 62.1 7.0 0.8 2.9 39.1 2.9 8.2 0.4 0.8
6 56.0 815 0.4 8.0 38.2 15 6.2 0.0 0.8
Cum.* 56.1 4.7 0.8 7.7 25.7 7.7 8.3 0.5 0.7
2014 Cum.” 57.1 4.6 5.9 319 18.8 6.6 13.1 1.4 2.7

— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV . human Respiratory syncytial virus, IFV : Influenza virus,
HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV : human Metapneumovirus

% Cum, : the rate of detected cases between Dec, 28, 2014 — Feb, 7. 2015, (Average No. of detected cases is 243 in last 4 weeks)

V 2014 Cum. : the rate of detected cases between Dec. 29. 2013 — Dec. 27. 2014,

x 29]: (043) 719-8221, 8224

¥ Current status of hospital based Pneumonia or Influenza (P&I) mortality

1. Pneumonia or Influenza (P&I) mortality, Republic of Korea, week ending February 7, 2015 (6th week)

© 201595 A65 HRINE SEZITFAY GAAA FoPPU A At B A T QBTGNP 713) Al 82 3.4%%)

unit: %
week 50 51 52 1 2 3 4 5) 6
P&IT mortality 5.9 7.0 5.0 4.2 4.7 8.0 3.2 7.8 3.4

* Reported mortality data is based on the result of 23 hospitals.
A causes of death are defined from death certificates. Fetal deaths are not included.
T J09—-J18 is KCD code with pneumonia or influenza,

x 29l (043) T19- 7167, 7172
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending February 7, 2015 (6th week)*

unit: no. of cases’

Classification of disease* Cwu;fE t (2:81% v?lg:ﬁ; Totalno. of cases byyear :)ngrr:zgtcvil:Zi
average! 2014* 2013 2012 2011 2010 : Country(no. of cases)
Cholera - - - - 3 - 3 8
Typhoid fever 4 22 3 253 156 129 148 133 Cambodia(1), Thailand(1)
Group Paratyphoid fever - 4 1 37 54 58 56 55
I Shigellosis - 9 3 110 294 90 171 228
EHEC - - - 111 61 58 7 56
Viral hepatitis A 35 144 42 1,316 867 1,197 5,521 -
Pertussis 8 28 1 115 36 230 97 27
Tetanus - 1 - 26 22 17 19 14
Measles 11 32 = 471 107 3 42 114 Japan(1)
Mumps 456 3,240 70 25,690 17,024 7,492 6,137 6,094
Group Rubella 2 7 = 66 18 28 53 43
T Viral hepatitis BS” 93 622 35 4,806 3,394 2,753 1,428 =
Japanese encephalitis - = = 26 14 20 3 26
Varicella 916 8,052 468 44,788 37,361 27,763 36,249 24,400  Brazil(1), Philippines(1)
onotmonias. 5 ® - = 5 -
Malaria 1 14 1 663 445 542 826 1,772 Zambia(1)
Scarlet fevertt 134 860 17 5,882 3,678 968 406 106
xg:::g%cs“"a' - 2 - 5 6 4 7 12
Legionellosis 2 7 1 30 21 25 28 30
Vibrio vulnificus sepsis - - - 61 56 64 51 73
Murine typhus - = - 9 19 41 23 54
Group Scrub typhus 11 60 7 8,227 10,365 8,604 5,151 5,671
I  Leptospirosis 1 3 - 58 50 28 49 66
Brucellosis 1 5 - 17 16 17 19 31
Rabies - - - - - - - -
HFRS 3 17 3 366 527 364 370 473
Syphilis$ 19 101 12 1,024 799 787 965 -
CJDNCJD? 1 12 1 77 34 45 29 -
Tuberculosis 577 3,902 626 35,608 36,089 39,545 39,557 36,305
HIV/AIDS 17 7 14 1,060 1,013 868 888 773
Dengue fever 5 18 2 164 252 149 72 125 Indonesia(4), Philippines(1)
Q fever = 9 = 11 1 10 8 13
West Nile fevers - - - - = 1 = =
G'l‘\’I“p Lyme Borreliosis 1 2 - 15 11 3 2 -
Melioidosis - = = 2 2 - 1 =
Chikungunya fever - - - 1 2 - - =
SFTS 3 8 = 120 36 = = =

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,

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

* The reported data for year 2014, 2015 are provisional data but the data for years 2010, 2011, 2012 and 2013 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, Epidemic typhus, Anthrax, Plague, Yellow fever,
Viral hemorrhagic fever, Smallpox, Botulism, 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 22 (043) T19-7176
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Table 3. Reported cases of national sentinel surveillance disease in Republic of Korea, week ending January 31, 2015 (5th week)

unit: no. of cases’

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 5C u;'r Current  Cum. 50 u;r;r Current  Cum. 5C ug;r Current  Cum. 5(_: ug;r Current  Cum. 5(:' ug;'r
week 2015 >V week 2015 > week 2015 > week 2015 Y week 2015 Y
average’ average’ average’ average’ average’
Total 1.0 1.5 7.3 1.3 2.2 3.0 1.8 3.9 4.7 1.9 4.8 4.4 1.7 2.9 2.9

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 1st week to current week for 5 preceding years,

x 59]: (043) T19- 7168, 7178, 7166

F8 57 ol

{Table 12 At 57t 4Rlst WA} 20154 s = BAESS: v|w3t T2, "Current week = 201541 3 o] ATAS:E
el "Cum, 20152 20159 153 i 71K 4] A4 1811 '5—year weekly averager= A\ 54(2010—2014%) 3 F2]
A A5} o)A 2F o]F 2F9] ANASF(E 25F) HHo 2 AXEE 18|2& "Current week 2} 5—year weekly average 2] A1l
A5 vlashd s = o] AR} o de] Alar =3-E Hlws & 4= Qlt}. otal no, of cases by yearn= A\ 5|7t i 7S
A= Uehli= S Aol A= A Bl & 5= Qlok

[¢]

o

rBLr

of) 20143 123=2] '5—year weekly average(bd7t & Hrt),= 201032E 201432 10F=2E 14F71X|9] A1 742
& 25F % Lhw L= FeliRict,

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

105 RES 135 145

20154 aied =

20144 X1 X2 X3 X4 X5
20134 X6 X7 X8 X9 X10
20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
2010 X21 X22 X23 X24 X25

A E [Cum, S5—year average,2} 'Cum, 20155
H] w3 E‘:q 79 lTJ4 *]—1—74—)'\—01] o T8} Bl 7} 755t Cum, 5—year average =
At 518(2010—20149) Z2ke] E7)7F Al
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