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=2 ot CAl B7t5te d8S HQICh Agdz Agd 2Y dse
= = HFOZHA 2F 203F Mt & 1,025F, X 2 74%F, OHUESZE o
1, ¢z 2l 2 2ok 5is} 2587192 MmXH0| CHE XH20fl HIsH 0| 2U=IAUCHE 2).
2015IE] 2019CK| EUE HAKKIZS & 780140z 3, BULA 7|2 2ok SiE
Zh A2 2015 183 1,65974(F), 2016\ 1655 1,82374(F),
20173 1303 1,45774(F), 2018 1163 1,15674(F), 2019\ 1555 YUY 7I2EE = SEATAE 2,29174(29.4%), Thst
17062 GET 2 1500710| BLZUCL EE B H HIF27|HE 2,44174(31.3%), AMHA ¥ QIZtER|7|#E
Mo = 2¢lnt 38 L 92t 00| 71 0| EUT|UCHE 1), 3,06971(39.3%)2] E£2k0| 0|20{XiCH
- ZEATANE HET oF 458F 7 EU|A=0| 2017
2. KIEEEY Hotk 545t Ol XIEH2E 20| ZAstH 2019E0l= HE thH| 15%7t
LA(3885/458F)E A= LIEMICE thel I HIZG27|Hol=

2015E5E] 2019E7IX] U HlolAAE 10167, Mpe 20169 Mol AV oF 48657 SA=T=0] 201832
51087 XIPS 360F MAMZAS 12887102 & 7801 (70| 20190 T THH| 38.4%2t 23.4%=2 LAEQCL HEA S

Hotz|oir} RFUZEY Horsist 2M zn mA2xle most  LIEEZ[Eo= TE 7|20l Hlsh i 30%01d 20| E0

CI2 XILSS 2016100 0| 2O EQiT 0|5 ZASICI 2010l EIRUED, 20153 FE 2018E7HX| A& ZASITIZE 2019E0=
S ChH| 50%(9243/616%)2 A Z75IFCHE 3).

Br): F E 2
o/ 1 2 3 4 5 6 7 8 9 10 11 12 A
2015 23 M6 466 38 43 2 22 29 310 59 58 145 1,659
2016 78 525 77 77 86 3 M7 160 175 404 42 45 1,823
2017 51 418 72 % 175 59 68 97 18 156 13 62 1457
2018 52 56 291 15 107 68 28 42 50 207 62 78 1,156
2019 54 189 62 126 8 233 9% 19 178 266 72 50 1,706
27 258 1,634 1,068 454 497 47 331 52 &1 1082 277 30 7,80

o: =
el & &

rr

a

/A7 UEES Ml iz TS A
2015 135 1055 875 1,002% 1435 625 (4) 49024 1185 1,650%
2016 125 302% 975 1,173% 25% 151% (3135) 19724 1655 1,835
2017 145 1945 775 1,067% 355 1055 (45) 9121 1305 1,457%
2018 115 1885 855 7465 105 4% (85) 19621 1163 1,156%
2019 1435 2275 1005 1,136% 1955 27% (203) 31421 1555 1,706%
& 643 1,0165 M6 5,128% 1053 3695 (69%) 1,28821 6843 7,801
() IMEWO| B4E O X1 51 S2E= 57 Helg
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O '— — o
CHol = g A
AL /7| H1E S3EATA Cist & H|G2|7| 2 RIZtHE 2| 7|2t A
2015 390 457 812 1,659
2016 491 791 541 1,823
2017 538 438 481 1,457
2018 484 351 321 1,156
2019 388 404 914 1,706
EA 2,291 2,441 3,069 7,801
4. X1 22 2XH 2ok 5is) ZASICEZ 2019301 CHA| 71t FMIE EXCHE 4).
SNy vz WadAY 2248 2xd 2y dg 5 AH SRE Y AU 2E =Y
2M 20t ZIETE st i SM0| 282t 318871(40.9%) 1t
2.4877(31.9%)C 2 7HE =2 ZHSZ LIEMGCE 7|2d ALA Hio2{A XM RES WAl-X|2H| H7et FIET|=s JHY
2 s M 2 X =2H| H7(88F), RITtT|E THEH638F), RSOz BUECE HiO[A X & Influenza A, Dengue
WER(497%), Haz|(2273F), 7 [EH110) 2 EA(QICT 2 |nfluenza B virus AFl &0 2 THo| EUL|QICt Zika viruse
AL 3 XE2X ATE e 2L 2015HFE RES 2017HEE| SFTS viruse 2018EEE BEAUL(QIOM Enterovirus
71510 2019¥0ll= 1917422 MUET ChH| 135.8%2 Z71El A%} Japanese Encephaliis virusE OiE &S| 2= Zio=2
Ae2 BNt wegoz 2UE XHEs HREES H749| EME|CHE ).
Ay A S mgnt onicist O|ME J|E2AE 1= Mz A2 22 597 & 5128%(1865)2 HEA <
HXAFE 018 EXOE QIO 0] SXo| BU2 sOict  1,02657F BL=RUCE M Znt 7+ ©o| 2UE Salmonella

o
LASHE FMZE LIEGCE ot AZOME HAN 2 S22 enterica(9313F), Escherichia coli(807%), Staphylococcus
S Moa2| 2o 11341(14.5%)0| BEUE (=0 2015H8E  aureus(353F), Bacillus cereus(173%F) RE Zaztdzal Hat

SHotCt S7F6t¥ 0 2019E01l= HEA ChH| 330%7t 7t ot Ao =2 Ql= HRAF|HC}. Salmonella entericalt E. coli= B4 ZtadH

LIERCE ZIEV IS JHES 2Rt 222 201681 2018E71K| AL HEA & st ws&, J2(n Al-QofF EAM7[ZolM
4. Xt 28 SHE 2 oiF
oHel: F Ee 2
dz/ggsy  wuuxEMeR  Awley RSO yez) Tlef A
2015 36 796 570 184 73 1,659
2016 51 612 823 180 157 1,823
2017 81 576 448 262 90 1,457
2018 81 418 352 206 9 1,156
2019 191 786 294 302 133 1,706
=% 440 3,188 2,487 1,134 552 7,801

*7IEF: T 02 7IETHY, WXIELS, STXIME &l &
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B 5. Hlo[aiA XH 29 3 U 52 8 =4

HiO|2{A /A= 2015 2016 2017 2018 2019 A Fo #82 =5
Influenza A virus 47 106 58 29 70 310 ﬁﬁékzﬁlggégajlﬁ M,
Dengue virus 4 63 44 101 39 251 A XA S |= 7H
Influenza B virus 14 49 21 1 3?2 127 A X EH AT, DTS N
Adenovirus 10 25 17 7 59 A - X2 H AT, DTS N
Enterovirus A 5 12 16 2 22 57 A X 2H A, DTS N
Zika virus 4 20 12 3 H;:Aéﬂ_ z:ﬁxﬂ BT HEE S,
Japanese Encephalitis virus 1 1 1 6 13 32 BHAL - R|EH S, RIE7 S JHY
Respiratory Syncytial virus 1 7 1 4 12 25 HA - XA S, TS
Herpes Simplex virus 10 4 2 4 1 21 TIH71E 70, ustus g
Rhinovirus A 3 5 7 5 20 HA - XM S, HHT S
Chikungunya virus 1 13 5 19 BiA - XEH S, TS Y
Measles virus 1 4 11 1 2 19 A X|=H A, TS T
Mumps virus 4 3 5 2 14 BA - XEH S, T = Y
SFTS virus 7 7 14 221;}2%' ST AR,
Vaccinia virus 3 3 6 AL X|&H| St
Enterovirus B 4 4 HH7|= 70
Human coronavirus NL63 2 2 A X 2H A, DTS N

SAE/F) 13/105 12/302 14/194 11/188 14/227 17/1,016

Mooz 2xo=2 7z wo| BUL|o M, Staphylococcus HEXME 2= Candida £(47F) & C. albicans?t 392 712 50

aureus= Al-Q|okE HAM7|mo| Memta| 20}t Xty |soHet BAZ|ROM, Cryptococcus neoformans(363), Saccharomyces

Ay EMoz FE 2UDIQCE 0| 2ol tHEXI oZ2UH  cerevisiae(31F), Aspergillus fumigatus(283), Trichophyton

HEMFL R EEL M| elHQ =5 Pseudomonas  rubrum(255)2] 20| TUCH

aeruginosa)lt SHHZES| ATl WA (Klebsiella HEE SFS0| 2K 2 A MEe ds HIE

pneumonize)2 F= SMMLIETF TEHME i Al mXHEa  ZETE JHY St M iR Y Qutchist ofsto|dEst ng

AMs Tlo| &g st 2Xoz 2 QLK 6), 2 2D ST VY 52 XEN A=A 2
Tl XHE2 Miolut Hiol2{A XHof HIsH 2 7147t Candida albicans 50| 2UZIRACE 2016'H1} 2017301 Candida
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Mz/AE 2015 2016 2017 2018 2019 A Fo g =
Salmonella enterica* 175 237 157 118 244 931 3%@131' § ;J.&;";Erjl% M, Bas/
Escherichia coli 158 164 186 127 172 807 tf;_: i:i_[,ifl Ii_? ;égajl% M, Bais/
Staphylococcus aureus 58 38 127 87 43 353 j"ﬁi‘;;l glfj:lalg; HRIIE o4, Aot
Bacillus cereus 39 38 44 26 26 173 TH7|E MY, B2a s Je
Pseudomonas aeruginosa 32 22 36 13 54 157 2}%;&5? § ;Jé;";ajl% e, mas/
Klebsiella pneumoniae 13 20 15 37 62 147 ?:ﬁ@ggﬂ gj E-_r‘é;._;EUI% I, Sy
Shigella flexneri 23 35 21 26 23 128 TEH7|E 0L, BAA/o0tet WK FEPa|
Shigella dysenteriae 21 34 34 26 11 126 EH7V[E 4, BHA/Qust e HEe|
Listeria monocytogenes 25 25 30 12 29 121 ;E:;T x'fj!;‘; HE7lE N, =
Vibrio cholerae 29 24 31 26 11 121 j‘i:‘; 7; | j|aloq_—r1 HEE b
Shigella sonnei 23 36 22 18 21 120 X7 MY, EAA/Quts ig ) HEfe
Acinetobacter baumannii 13 11 3 7 77 111 ji';‘; ngﬁ!j—lﬁ; TSI e, s
Campylobacter jejuni 24 21 24 17 24 110 TEH7|E 0, EAA W, HE e
Shigella boydii 23 37 18 17 14 109 TT7|E N BAA/ONE 1] HEH
Vibrio parahaemolyticus 18 25 27 17 22 109 TEH7|S WY, BHA W FEg
Clostridium perfringens 16 27 32 16 15 106 XEH7|= 70, BAA WS Fegta|
Streptococcus pneumoniae 13 18 22 9 36 9 j_z; Xflsﬂf:lafoj:rl’ 7 |1& e, ofutst
Vibrio vulnificus 17 16 27 3 10 73 RIS Y, HAA ws) HEEE
Campylobacter coli 17 18 19 15 69 IHUIE MY, Ha us, HEpd
Yersinia enterocolitica 19 16 17 2 13 67 7| HE, =
Staphylococcus epidermidis 24 13 14 5 9 65 J_Zr:';,; J; |§j(:|a|°1¥l HS71E o4, S
Neisseria gonorrhoeae 7 22 13 5 9 56 i; g | Jj!j_loq__rl’ TSI e, s
Streptococcus pyogenes 15 15 6 4 9 49  FITY|S VN, outet ws FEE2|
Haemophilus influenzae 7 13 7 7 8 42 HA- XER AT, TET IS O, HEgte]
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H 6. (/%) Mz At 2 sig 2 £ #8 =X

Mz/HE 2015 2016 2017 2018 2019 A F2 E8 =Y
Proteus vulgaris 9 14 5 6 6 40 ZHTIE N, Qutet ug, Al
Bacillus subtilis 10 16 10 1 2 39 METIENY, outet us, FEEE|
Enterobacter aerogenes 8 13 6 1 9 37 j"ﬁi‘;;l glf;lal?j-_r‘ HRIIE o4, Aot
Orientia tsutsugamushi 4 8 24 1 37 HiA - X|=H S, TS T
Neisseria meningitidis 6 13 4 2 10 35 ;ﬁg gf;llj_lﬁ? LIS he, St
Mycobacterium bovis 9 12 3 5 5 34 TS N, olutst ws, HEpte)
Enterococcus faecalis 2 2 5 23 32 A XA AT, T | N, FE
Proteus mirabilis 6 17 2 2 4 31 7 |1E 0, Qatst s
Bacteroides fragilis 8 14 3 1 3 29 IS NY, outet us
Streptococcus sanguinis 8 10 2 2 5 27 RHU|E Ui, outst ws
Corynebacterium diphtheriae 12 10 3 1 26 HHAL - XA AT, DHY = N, FE
Serratia marcescens 8 12 2 1 3 26  ZHIIE N, Qutst us
Citrobacter freundii 7 11 1 3 3 25 ZHUIE MY, Hia ug, Hepe
Propionibacterium acnes 10 10 3 2 25 ?gazﬁgﬂ Vi bl op e
Clostridium difficile 3 9 5 2 3 22 BHAL - XM A, FEHT = N
Enterococcus faecium 1 4 5 5 15 4N XZH A, ZHY[E Ny, Al
Yersinia pseudotuberculosis 5 1 5 2 13 YIS MY, Heae
Bordetella pertussis 1 2 2 3 4 12 BHAL - X2 HAT, MEHT7 = Y
Legionella pneumophila 1 5 5 1 TH7|E WY
Micrococcus luteus 6 1 3 1 11 TIH7|& 70, HEte
Mycobacterium abscessus 2 7 2 il AL XA AT, EHT = 0
Aeromonas hydrophila 1 3 2 1 2 9 7= WY
Mycobacterium avium 1 1 2 5 9 BHAL - R|EH| S, RS JHY
Bordetella parapertussis 1 2 4 7 T |1E e

www.cdc.go.kr 2601



3

-

-

-

-

b

-

-

-

-

-

-

t

FZH 4Za 24 - H[133 HI35S
H 6. (L) Mz Xt BY sig A Fo 28 =X
Mz/HE 2015 2016 2017 2018 2019 A Fo g =
Enterobacter cloacae 2 2 TH7|& 70, Bt
Morganella morganii 4 1 7= 0
Staphylococcus haemolyticus 5 TIH71& 1Y, "t
Enterococcus gallinarum 4 1 1 6 7= W
Haemophilus haemolyticus 1 4 1 6 TH7|& e, Bt
Mycobacterium kansasii 1 6 BHAL - R|EH S, REY S N, Hete
Staphylococcus hominis 3 2 6 BHAL - X EH A, Y| o
Streptococcus anginosus 5 6 7= 0
Streptococcus mutans 3 2 1 6 BHA - X|EH S, MY S Y, B
Streptococcus salivarius 2 1 3 6 7= W
Clostridium sporogenes 1 5 ESLSE
Clostridium tetani 5 TH7|E 0
Haemophilus parainfluenzae 3 1 5 TIH71E WY
Klebsiella oxytoca 1 2 2 5 7| ML A=t
Lactobacillus fermentum 4 5 TH7|& e, Bt
Mycobacterium malmoense 1 3 5 TH7|s M, Hegte
Mycobacterium szulgai 1 2 5 7| HE,
Mycobacterium tuberculosis 1 2 2 5 A XA S, DTS T
Mycobacterium xenopi 1 1 3 5 TH7|E WY
Acinetobacter nosocomialis 4 7= HE
Francisella philomiragia 2 4 TH71E Heg
Mycobacterium bolletii 1 2 4 7= WY
Mycobacterium gordonae 1 1 2 4 TIH71E 1Y, "t
Mycobacterium marinum 1 2 1 4 BHAL - XA S, DTS T
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T2 dYar A - MI133 HMI3sE
H 6. (/%) Mz At 2 sig 2 £ #8 =X
Ni#/9= 2015 2016 2017 2018 2019 F2 E8 =Y
Neisseria cinerea 1 1 TH7|& 70, Bt
Rhodococcus equi 1 1 2 Hroe
Streptococcus agalactiae 2 TIH71& 1Y, "t
Streptococcus mitis 1 1 1 4 T |= oW
Vibrio alginolyticus 1 2 1 4 TH7|E W
Yersinia frederiksenii 1 3 4 7| 0L
Acinetobacter pittii 3 3 7= e
Aeromonas veronii 1 3 7= WL
Arcanobacterium haemolyticum 1 1 1 3 7| g
Bacillus thuringiensis 1 3 7= W
Corynebacterium propinquum 3 3 7 |= e
Cutibacterium acnes 2 3 BlinigmEs
Enterococcus avium 1 2 3 TIH71E WY
Mycobacterium chelonae 1 2 3 7= oW
Mycobacterium fortuitum 2 3 TH7|& e, Bt
Mycobacterium intracellulare 3 3 BHA - XA S, TS T
Mycobacterium lentiflavum 1 3 7| HE,
Providencia stuartii 1 3 7= WL
Pseudomonas oryzihabitans 2 3 TH7|E WY
Rickettsia typhi 2 3 I |= 0
Streptococcus dysgalactiae 1 3 7= e
Streptococcus suis 3 3 7= 0L
Yersinia intermedia 2 3 T |E e
Achromobacter xylosoxidans 1 1 2 TIH7|E 0y
www.cdc.go.kr 2603
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FZH 4Za 24 - H[133 HI35S
H 6. (/%) Mz At 2 sig 2 £ #8 =X
Mz/HE 2015 2016 2017 2018 2019 A F2 E8 =Y
Acinetobacter ursingii 2 2 7= e
Brevundimonas diminuta 2 2 7= o0
Brucella abortus 2 2 TH7|E WY
Burkholderia cepacia 1 1 2 T |= oHE
Clostridium sordellii 1 1 2 7= e
Corynebacterium striatum 1 1 2 7| e
Escherichia hermannii 1 1 2 H7 = e
Lactobacillus plantarum 1 1 2 7= e
Moraxella lacunata 1 1 2 7= g
Mycobacterium goodii 1 1 2 7= e
Mycobacterium massiliense 2 2 7= e
Mycobacterium senegalense 2 2 7= 0
Staphylococcus capitis 2 2 T e
Staphylococcus intermedius 1 1 2 T |= one
Staphylococcus lugdunensis 1 1 2 7= e
Staphylococcus simulans 1 1 2 7= e
Staphylococcus xylosus 1 1 2 7= e
Stenotrophomonas maltophilia 1 1 2 7| e
Streptococcus constellatus 1 1 2 TH7|E HE
Streptococcus gordonii 1 1 2 7= e
Vibrio mimicus 1 1 2 7| e, Zeit
Vibrio proteolyticus 2 2 7= 0
Acinetobacter haemolyticus 1 T e
Aerococcus viridans 1 TH7|E 0
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T2 dYar A - MI133 HMI3sE
H 6. (/%) Mz At 2 sig 2 £ #8 =X
Ni#/9= 2015 2016 2017 2018 2019 F2 E8 =Y
Alcaligenes xylosoxidans 1 7= e
Bacillus infantis 1 7= o0
Bacillus licheniformis 1 TH7|E WY
Bacillus megaterium 1 7= W
Bacteroides thetaiotaomicron 1 7= e
Borrelia burgdorferi 1 TH7|E 0
Brucella canis 1 H7 = e
Brucella neotomae 1 7= e
Brucella ovis 1 7= e
Burkholderia cenocepacia 1 7= e
Burkholderia gladioli 1 UH7|= g
Chryseobacterium indologenes 1 7= e
Citrobacter braakii 1 TH7|= WY
Citrobacter farmeri 1 T |= one
Citrobacter koseri 1 7= e
Citrobacter sedlakii TH7|E 0
Clostridium butyricum 7= e
Clostridium novyi 1 7= 0
Clostridium septicum 1 TH7|E HE
Corynebacterium amycolatum 1 7= e
Corynebacterium falsenii 1 7= e
Corynebacterium jeikeium 7= 0
Corynebacterium pseudodiphtheriticum 1 T e
Corynebacterium ulcerans 7= e
www.cdc.go.kr 2605
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FZH Y A - MI133 HMI3sE
H 6. (/%) Mz At 2 sig 2 £ #8 =X
Mz/HE 2015 2016 2017 2018 2019 A F2 E8 =Y
Cronobacter sakazakii 1 7= e
Edwardsiella tarda 1 7= 0
Enterobacter amnigenus 1 T e
Enterobacter gergoviae 1 7= W
Enterococcus casseliflavus 1 7= e
Enterococcus durans TH7|E 0
Enterococcus hirae 1 H7 = e
Enterococcus raffinosus 1 7= e
Gardnerella vaginalis 1 7= g
Hafnia alvei 1 7= e
Kerstersia gyiorum 1 7= M, B
Kluyvera ascorbata 7= 0
Kluyvera cryocrescens 1 TH7|= WY
Kocuria kristinae 1 7= 0
Lactococcus lactis e
Leclercia adecarboxylata 7= e
Moraxella bovis T |=7H
Moraxella nonliquefaciens 1 7| e
Mycobacterium aubagnense 1 7= e
Mycobacterium colombiense 1 7= e
Mycobacterium gilvum 1 7= g
Mycobacterium mucogenicum 1 7= 0
Mycobacterium neoaurum 1 TH7|= WY
Mycobacterium obuense 1 TH7|E 0
www.cdc.go.kr 2606
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H 6. (/%) Mz At 2 sig 2 £ #8 =X
Nz/HE 2015 2016 2017 2018 2019 A F2 E8 =N

Mycobacterium phlei 1 1 TH7|E g
Mycobacterium septicum 1 1 7= 0
Neisseria elongata 1 1 7 |= e
Neisseria flavescens 1 1 7= 0
Neisseria macacae 1 1 TH7|= WY
Nocardia nova 1 1 T |= oHe
Plesiomonas shigelloides 1 1 7= g
Proteus penneri 1 1 7= WL
Pseudomonas nitroreducens 1 1 e
Ralstonia pickettii 1 1 TH7|E 0
Raoultella ornithinolytica 1 1 7 |= e
Staphylococcus pettenkoferi 1 1 TH7|E 0
Staphylococcus saprophyticus 1 1 7= e
Streptococcus equi 1 1 7= WL
Streptococcus gallolyticus 1 1 T o
Streptococcus intermedius 1 1 T |= e
Streptococcus lutetiensis 1 1 7| g
Vibrio hollisae 1 1 7| e

87/ 97/ 77/ 85/ 100/ 186/
1,002 1,173 1,067 748 1,138 5,128

£2(3/7)

* Salmonella enterica serotypes(931): Typhi(124), Paratyphi A(119), Paratyphi B(98), Typhimurium(249), Enteritidis(187), Enterica etc. 58 serotypes(103F Li2| £2F)

& Malassezia & LY Trichosporon £0| &5t S50| Escherichia coli DNA, Orientia tsutsugamushi DNAZ}F 7+ 20|
HHEMSN EME Sl UWHTF: SES flet HolEHojA EAZ(RUCE 1O diof Y, oA, Mg =2 2= 498740]
WOl &3 | fIgt X ZE BUT(UCHE 7). BUZ(ACHE 8).

014E SEMolY Rl MHESE B2 & 12887122

A

—

Eid2 752 DNAZL 102

o]

o
&4
tu

ST A2)

0| 7F2H| Noro virus synthetic RNA, Influenza A virus RNA,
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7 ZF A EY ¥
/A

2017 2018

Candida albicans
Cryptococcus neoformans
Saccharomyces cerevisiae
Aspergillus fumigatus
Trichophyton rubrum
Epidermophyton floccosum
Microsporum canis
Rhizopus oryzae

Candida parapsilosis
Candida glabrata

Candida tropicalis
Candida guilliermondii
Candida haemulonii
Candida lusitaniae
Candida krusei

Candida lipolytica
Trichosporon asahii
Candida kefyr

Aspergillus brasiliensis
Candida intermedia
Candida metapsilosis
Candida norvegensis
Candida pelliculosa
Malassezia pachydermatis
Rhodotorula mucilaginosa
Trichosporon mucoides
Absidia corymbifera

Candida catenulata

7

10
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H7. (/%) A 2Y Sg 2 £ 28 =X
/A= 2015 2016 2017 2018 2019 A =L #8 =5
Candida dubliniensis 1 1 2 UH7|= g
Candida rugosa 1 1 2 7= W
Geotrichum capitatum 1 1 2 Tl e
Kodamaea ohmeri 1 1 2 7= 0
Candida colliculosa 1 1 TH71s N
Cladosporium resinae 1 1 7|EHCHERZ)
Cunninghamella bertholletiae 1 1 7|Et
Fusarium oxysporum 1 1 7|EH =)
Fusarium solani 1 1 TH7|1s N
Kloeckera apiculata 1 1 T |= o
Penicillium digitatum 1 1 TH7|= g
Penicillium expansum 1 1 7| e
Penicillium oxalicum 1 1 TH7|= WY
Rhizomucor pusillus 1 1 7|EHCHER )
Rhodotorula minuta 1 1 TH7|1s N
Trichophyton interdigitale 1 1 7|EHCHER )
Trichosporon cutaneum 1 1 7|EH =)
E7(E/F) 14/62  25/151  35/105  12/24  19/27  45/369
I 8. it S IHEHN B ¥
AT E/HE 2015 2016 2017 2018 2019 A
HLO[2{A RNA 5 51 87 146 98 387
M DNA 16 136 4 25 212 393
Xl DNA 0 8 0 0 2 10
7|t 469 2 0 25 2 498
= 490 197 91 196 314 1,288

* 7|EH498): Legionella busanensis &&(2), Mouse anti—influenza HA EFE22%t#|(462), Mouse anti—-TBEV envelope protein THE228t#|(7), Ferret anti—Influenza A
SX(20), MESHHIE{(4), Rabbit anti—Influenza A S&(3)
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Distribution Status for Pathogen Resources in the National Culture Collection for
Pathogens (NCCP, Korea) from 2015 to 2019

Kim su yeon, Bang hyeongwon, Choi youngsill
Pathogen Resource Management TF, Center for Infectious Diseases Research, KCDC

The Korea Centers for Disease Control and Prevention (KCDC) National Culture Collection for Pathogens (NCCP) is in charge of
the collection, quality control, and commercialization of the pathogens and information which causes the infectious disease,
and distribute them to be utilized for promotion of the public health and the healthcare industry. Within the past 5 years, the
number of pathogen resources distributed was 1,659 in 2015, 1,823 in 2016, 1,457 in 2017, 1,156 in 2018, and 1,706 in 2019.
Categorized by months, more pathogens were distributed in February and March and September and October compared to
other months. Categorized by the institution, profit organization (3,069) requested more distributions than national and public
research institutes (2,291). Categorized by the purpose of distribution, 440 cases were for the vaccine or treatment
development, 3,041 cases were for the diagnostic technology development, 2,487 cases were for the education and 1,134
cases were for quality control.

Since NCCP Task Force (TF) was established in 2012 and the law for collection, management, and exploitation of pathogen
resources became effective in 2017, NCCP, a national responsible organization, and organization of deposition, registration,
and preservation, perform the tasks. In this article, we provide information on the recent status of pathogen resource
distribution over the past five years and to present the pathogen resources that are available for distribution to encourage

widespread use of the pathogen resources in infectious disease research and public health area.

Keywords : National Culture Collection for Pathogens, Pathogen Resource, Distribution, Uses

Table 1. Monthly distribution status from 2015 to 2019

Unit: strain, case

Years/ Months 1 2 3 4 5 6 7 8 9 10 1 12 Total
2015 23 446 466 38 43 20 22 29 310 59 58 145 1,659
2016 78 525 77 7 86 37 17 160 175 404 42 45 1,823
2017 51 418 72 98 175 59 68 97 158 156 43 62 1,457
2018 52 56 291 115 107 68 28 42 50 207 62 78 1,156
2019 54 189 162 126 86 233 96 194 178 266 72 50 1,706
Total 258 1,634 1,068 454 497 417 331 522 87 1,092 277 380 7,801

www.cdc.go.kr 2613
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Table 2. Pathogen resources distribution status from 2015 to 2019

Unit: species/strain, case

2015 13/105 87/1,002 14/62 (4)/490 118/1,659
2016 12/302 97/1,173 25/151 (31)/197 165/1,823
2017 14/194 77/1,067 35/105 (@)/91 130/1,457
2018 11/188 85/748 12/24 (8)/196 116/1,156
2019 14/227 100/1,138 19/27 (22)/314 155/1,706
Total 64/1,016 446/5,128 105/369 (69)/1,288 684/7,801

*( ), cases of derivatives overlapped with other resources’ species were excluded

Table 3. Distribution request agencies from 2015 to 2019

Unit: strain, case

2015 390 457 812 1,659
2016 491 791 541 1,823
2017 538 438 481 1,457
2018 484 351 321 1,156
2019 388 404 914 1,706
Total 2,291 2,441 3,069 7,801

Table 4. Distribution for purposes from 2015 to 2019

Unit: strain, case

2015 36 796 570 184 73 1,659
2016 51 612 823 180 157 1,823
2017 81 576 448 262 90 1,457
2018 81 418 352 206 9 1,156
2019 191 786 294 302 133 1,706
Total 440 3,188 2,487 1,134 552 7,801

* Others: technology developments, cross reaction, genome sequences
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Table 5. Virus resources distributed and the main purpose of use

2 - H133 HMI3BE

Viruses/Years 2015 2016 2017 2018 2019 Total Main purpose of use

Vaccine and therapeutics development research,

Influenza A virus 47 106 58 29 70 310  Diagnostic development,
Medical science education, Quality control

Denglie vinis 4 63 m 101 29 o514 Vgccme gnd therapeutics development research,
Diagnostic development

Influenza B virus 1 19 o1 1 % 197 Vgccme gnd therapeutics development research,
Diagnostic development

Adenovirus 10 o5 17 7 59 Vgccme gnd therapeutics development research,
Diagnostic development

Enterovirus A 5 1 1 9 2 57 Vgccme gnd therapeutics development research,
Diagnostic development
Vaccine and therapeutics development research,

Zika virus 4 20 12 36 Diagnostic development,
Quality control

Japanese Encephalitis virus : 11 : 6 13 3 Vgccme gnd therapeutics development research,
Diagnostic development

Respiratory Syncytial virus : 7 : 4 1 o5 Vgccme gnd therapeutics development research,
Diagnostic development

Herpes Simplex virus 10 4 2 4 1 21 D|ag.nost|cldevelopmentl,
Medical science education

Rhinovirus A 3 5 7 5 20 Vgccme gnd therapeutics development research,
Diagnostic development

Chikungunya virus : 3 5 19 Vgccme gnd therapeutics development research,
Diagnostic development

Measles virus : 4 1 : 9 19 Vgccme gnd therapeutics development research,
Diagnostic development

Mumps virus A 3 5 9 1 Vgccme gnd therapeutics development research,
Diagnostic development
Vaccine and therapeutics development research,

SFTS virus 7 7 14 Diagnostic development,
Quality control

Vaccinia virus 3 3 6 Vaccine and therapeutics development research

Enterovirus B 4 4 Diagnostic development

human Coronavirus NL63 p Vgccme gnd therapeutics development research,
Diagnostic development

Total (species/strains) 13/ 12/ 14/ 1/ 14/ 17/

P 105 302 194 188 27 1,016
www.cdc.go.kr 2615
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Table 6. Bacteria resources distributed and the main purpose of use

A4 - HI133 HM35E

Bacteria/Years

2015

2016

2017

2018

2019

Total

Main purpose of use

Salmonella enterica*

Escherichia coli

Staphylococcus aureus

Bacillus cereus

Pseudomonas aeruginosa

Klebsiella pneumoniae

Shigella flexneri

Shigella dysenteriae

Listeria monocytogenes

Vibrio cholerae

Shigella sonnei

Acinetobacter baumannii

Campylobacter jejuni

Shigella boydii

Vibrio parahaemolyticus

Clostridium perfringens

Streptococcus pneumoniae

Vibrio vulnificus

Campylobacter coli

Yersinia enterocolitica

175

58

39

32

23

21

25

29

23

24

23

237

38

38

22

20

35

34

25

24

36

21

37

25

27

157

44

36

15

21

34

30

31

22

24

18

27

32

22

27

19

17

118

87

26

37

26

26

26

244

43

26

54

62

23

29

7

24

36

931

807

353

173

157

147

128

126

121

121

120

11

10

109

109

106

98

73

69

67

Vaccine and therapeutics development research,
Diagnostic development, Medical science education,
Quality control

Vaccine and therapeutics development research,
Diagnostic development, Medical science education,
Quality control

Vaccine and therapeutics development research,
Diagnostic development, Medical science education,
Quality control

Diagnostic development, Medical science education,
Quality control

Vaccine and therapeutics development research,
Diagnostic development, Medical science education,
Quality control

Vaccine and therapeutics development research,
Diagnostic development, Medical science education,
Quality control

Diagnostic development, Medical science education,
Quality control

Diagnostic development, Medical science education,
Quality control

Vaccine and therapeutics development research,
Diagnostic development, Medical science education,
Quality control

Vaccine and therapeutics development research,
Diagnostic development, Medical science education,
Quality control

Diagnostic development, Medical science education,
Quality control

Vaccine and therapeutics development research,
Diagnostic development, Medical science education,
Quality control

Diagnostic development, Medical science education,
Quality control

Diagnostic development, Medical science education,
Quality control

Diagnostic development, Medical science education,
Quality control

Diagnostic development, Medical science education,
Quality control

Vaccine and therapeutics development research,
Diagnostic development, Medical science education,
Quality control

Diagnostic development, Medical science education,
Quality control

Diagnostic development, Medical science education,
Quality control

Diagnostic development, Quality control

www.cdc.go.kr
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2 - H133 HMI3BE

Table 6. (Continued) Bacteria resources distributed and the main purpose of use

Bacteria/Years 2015 2016 2017 2018 2019 Total Main purpose of use

Vaccine and therapeutics development research,

Staphylococcus epidermidis 24 13 14 5 9 65 Diagnostic development, Medical science education,
Quality control
Vaccine and therapeutics development research,

Neisseria gonorrhoeae 7 22 13 5 9 56 Diagnostic development, Medical science education,
Quality control

Streptococeus pyogenes 15 15 6 4 9 49 Dlaghosnc development, Medical science education,
Quality control
Vaccine and therapeutics development research,

Haemophilus influenzae 7 13 7 7 8 42 Diagnostic development,
Quality control

Proteus vulgaris 9 1 5 6 6 20 Dlaghosnc development, Medical science education,
Quality control

Bacillus subtilis 10 16 10 1 9 39 D|aghostlc development, Medical science education,
Quality control
Vaccine and therapeutics development research,

Enterobacter aerogenes 8 13 6 1 9 37 Diagnostic development, Medical science education,
Quality control

Orientia tsutsugamishi A 8 o4 1 37 Vgccme gnd therapeutics development research,
Diagnostic development
Vaccine and therapeutics development research,

Neisseria meningitidis 6 13 4 2 10 35 Diagnostic development, Medical science education,
Quality control

e e e s 9 1 3 5 5 3 Dlaghoshc development, Medical science education,
Quality control

Enterococeus faecalis 5 ’ 5 23 Y Vgccme gnd therapeutics devglopment research,
Diagnostic development, Quality control

Proteus mirabilis 6 17 2 2 4 31 Diagnostic development, Medical science education

Bacteroides fragilis 8 14 3 1 3 29 Diagnostic development

Streptococcus sanguinis 8 10 2 2 5 27 Diagnostic development, Medical science education

Corynebacterium diphtheriae 12 10 3 : 2% Vgccme gnd therapeutics devglopment research,
Diagnostic development, Quality control

Serratia marcescens 8 12 2 1 3 26  Diagnostic development, Medical science education

Citrobacter freundii 7 11 : 3 3 o5 Dlaghoshc development, Medical science education,
Quality control
Vaccine and therapeutics development research,

Propionibacterium acnes 10 10 3 2 25 Diagnostic development, Medical science education,
Quality control

Clostridium difficile 3 9 5 9 3 9 Vgccme gnd therapeutics development research,
Diagnostic development

Enterococeus faecium : A 5 5 15 Vgccme gnd therapeutics devglopment research,
Diagnostic development, Quality control

Yersinia pseudotuberculosis 5 1 5 2 13 Diagnostic development, Quality control

Bordetelia pertussis ' 9 9 3 A 1 Vgccme gnd therapeutics development research,
Diagnostic development

Legionella pneumophila 1 5 5 1 Diagnostic development

www.cdc.go.kr 2617
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Table 6. (Continued) Bacteria resources distributed and the main purpose of use

Bacteria/Years 2015 2016 2017 2018 2019 Total Main purpose of use
Micrococcus luteus 6 1 3 1 1 Diagnostic development, Quality control
Mycobacterium abscessus 2 7 2 11 gfacg":;i tfc"ge”v‘;f;’r‘i:ifs development research,
Aeromonas hydrophila 1 3 2 1 2 9 Diagnostic development
Mycobacterium avium : ' 9 5 9 \é}e;cgcri]r;itiacng ;C;rssri:tr:fs development research,
Bordetella parapertussis 1 2 4 7 Diagnostic development
Enterobacter cloacae 2 2 3 7 Diagnostic development, Quality control
Morganella morganii 4 1 2 7 Diagnostic development
Staphylococcus haemolyticus 5 2 7 Diagnostic development, Quality control
Enterococcus gallinarum 4 1 1 6 Diagnostic development
Haemophilus haemolyticus 1 4 1 6 Diagnostic development, Quality control
Cr e e eme e
Staphylococcus hominis 3 2 1 6 \E/);Cgcri:;esti:ng;c;f;igfs development research,
Streptococcus anginosus 5 1 6 Diagnostic development
Stoposcns s S : e e s e e
Streptococcus salivarius 2 1 3 6 Diagnostic development
Clostridium sporogenes 1 4 5 Quality control
Clostridium tetani 4 1 5 Diagnostic development
Haemophilus parainfluenzae 3 1 1 5 Diagnostic development
Klebsiella oxytoca 1 2 2 5 Diagnostic development, Quality control
Lactobacillus fermentum 1 4 5 Diagnostic development, Quality control
Mycobacterium malmoense 1 1 3 5 Diagnostic development, Quality control
Mycobacterium szulgai 1 1 1 2 5 Diagnostic development, Quality control
Mycobacterium tuberculosis 1 2 2 5 \E/);Cgcriwr(])z t?cngetcslfgri:triftjs development research,
Mycobacterium xenopi 1 1 3 5 Diagnostic development
Acinetobacter nosocomialis 4 4 Diagnostic development
Francisella philomiragia 2 2 4 Diagnostic development
Mycobacterium bolletii 1 1 2 4 Diagnostic development
Mycobacterium gordonae 1 1 2 4 Diagnostic development, Quality control
Mycobacterium marinum 1 2 1 4 \Iéizcgcr:réi t?lcngetcslfgriitr:fs development research,
Neisseria cinerea 1 1 2 4 Diagnostic development, Quality control
Rhodococcus equi 1 1 2 4 Quality control
Streptococcus agalactiae 2 2 4 Diagnostic development, Quality control
Streptococcus mitis 1 1 1 1 4 Diagnostic development
Vibrio alginolyticus 1 2 1 4 Diagnostic development
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Table 6. (Continued) Bacteria resources distributed and the main purpose of use

Bacteria/Years 2015 2016 2017 2018 2019 Total Main purpose of use
Yersinia frederiksenii 1 3 4 Diagnostic development
Acinetobacter pittii 3 3 Diagnostic development
Aeromonas veronii 1 1 1 3 Diagnostic development
Arcanobacterium haemolyticum 1 1 1 3 Diagnostic development
Bacillus thuringiensis 2 1 3 Diagnostic development
Corynebacterium propinquum 3 3 Diagnostic development
Cutibacterium acnes 1 2 3 Medical science education
Enterococcus avium 2 3 Diagnostic development
Mycobacterium chelonae 1 2 3 Diagnostic development
Mycobacterium fortuitum 1 2 3 Diagnostic development, Quality control
Mycobacterium intracellulare 3 3 \E/);Cgcri]r:)est?cng(etczfppriztr? development research,
Mycobacterium lentiflavum 2 1 3 Diagnostic development, Quality control
Providencia stuartii 2 1 3 Diagnostic development
Pseudomonas oryzihabitans 1 2 3 Diagnostic development
Rickettsia typhi 1 2 3 Diagnostic development
Streptococcus dysgalactiae 1 3 Diagnostic development
Streptococcus suis 3 3 Diagnostic development
Yersinia intermedia 2 3 Diagnostic development
Achromobacter xylosoxidans 1 1 2 Diagnostic development
Acinetobacter ursingii 2 2 Diagnostic development
Brevundimonas diminuta 2 2 Diagnostic development
Brucella abortus 2 2 Diagnostic development
Burkholderia cepacia 1 2 Diagnostic development
Clostridium sordellii 1 1 2 Diagnostic development
Corynebacterium striatum 1 1 2 Diagnostic development
Escherichia hermannii 1 1 2 Diagnostic development
Lactobacillus plantarum 1 2 Diagnostic development
Moraxella lacunata 1 1 2 Diagnostic development
Mycobacterium goodii 1 1 2 Diagnostic development
Mycobacterium massiliense 2 2 Diagnostic development
Mycobacterium senegalense 2 2 Diagnostic development
Staphylococcus capitis 2 Diagnostic development
Staphylococcus intermedius 1 2 Diagnostic development
Staphylococcus lugdunensis 1 2 Diagnostic development
Staphylococcus simulans 1 2 Diagnostic development
Staphylococcus xylosus 1 2 Diagnostic development
Stenotrophomonas maltophilia 1 2 Diagnostic development
Streptococcus constellatus 1 1 2 Diagnostic development
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Table 6. (Continued) Bacteria resources distributed and the main purpose of use

Bacteria/Years 2015 2016 2017 2018 2019 Total Main purpose of use
Streptococcus gordonii 1 1 2 Diagnostic development
Vibrio mimicus 1 1 2 Diagnostic development, Quality control
Vibrio proteolyticus 2 2 Diagnostic development
Acinetobacter haemolyticus 1 1 Diagnostic development
Aerococcus viridans 1 1 Diagnostic development
Alcaligenes xylosoxidans 1 1 Diagnostic development
Bacillus infantis 1 1 Diagnostic development
Bacillus licheniformis 1 1 Diagnostic development
Bacillus megaterium 1 1 Diagnostic development
Bacteroides thetaiotaomicron 1 1 Diagnostic development
Borrelia burgdorferi 1 1 Diagnostic development
Brucella canis 1 1 Diagnostic development
Brucella neotomae 1 1 Diagnostic development
Brucella ovis 1 1 Diagnostic development
Burkholderia cenocepacia 1 1 Diagnostic development
Burkholderia gladioli 1 1 Diagnostic development
Chryseobacterium indologenes 1 1 Diagnostic development
Citrobacter braakii 1 1 Diagnostic development
Citrobacter farmeri 1 1 Diagnostic development
Citrobacter koseri 1 1 Diagnostic development
Citrobacter sedlakii 1 1 Diagnostic development
Clostridium butyricum 1 1 Diagnostic development
Clostridium novyi 1 1 Diagnostic development
Clostridium septicum 1 1 Diagnostic development
Corynebacterium amycolatum 1 1 Diagnostic development
Corynebacterium falsenii 1 1 Diagnostic development
Corynebacterium jeikeium 1 1 Diagnostic development
/fgg/ Zii‘?;;%’;%wm 1 1 Diagnostic development
Corynebacterium ulcerans 1 1 Diagnostic development
Cronobacter sakazakii 1 1 Diagnostic development
Edwardsiella tarda 1 1 Diagnostic development
Enterobacter amnigenus 1 1 Diagnostic development
Enterobacter gergoviae 1 1 Diagnostic development
Enterococcus casseliflavus 1 1 Diagnostic development
Enterococcus durans 1 1 Diagnostic development
Enterococcus hirae 1 1 Diagnostic development
Enterococcus raffinosus 1 1 Diagnostic development
Gardnerella vaginalis 1 1 Diagnostic development
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Table 6. (Continued) Bacteria resources distributed and the main purpose of use

Bacteria/Years 2015 2016 2017 2018 2019 Total Main purpose of use
Hafnia alvei 1 1 Diagnostic development
Kerstersia gyiorum 1 1 Diagnostic development, Quality control

Kluyvera ascorbata
Kluyvera cryocrescens
Kocuria kristinae
Lactococcus lactis

Leclercia adecarboxylata
Moraxella bovis

Moraxella nonliquefaciens
Mycobacterium aubagnense
Mycobacterium colombiense
Mycobacterium gilvum
Mycobacterium mucogenicum
Mycobacterium neoaurum
Mycobacterium obuense
Mycobacterium phlei
Mycobacterium septicum
Neisseria elongata
Neisseria flavescens
Neisseria macacae
Nocardia nova

Plesiomonas shigelloides
Proteus penneri
Pseudomonas nitroreducens
Ralstonia pickettii

Raoultella ornithinolytica
Staphylococcus pettenkoferi
Staphylococcus saprophyticus
Streptococcus equi
Streptococcus gallolyticus
Streptococcus intermedius

Streptococcus lutetiensis

1

Diagnostic development
Diagnostic development
Diagnostic development
Quality control

Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Quality control

Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development
Diagnostic development

Diagnostic development

Vibrio hollisae 1 1 Diagnostic development

87/ 97/ 77/ 85/ 100/ 186/

Total (species/strains) 1002 1173 1067 748 1138 5128

* Salmonella enterica serotypes (931): Typhi (124), Paratyphi A (119), Paratyphi B (98), Typhimurium (249), Enteritidis (187), Enterica etc. 58 serotypes (about 10
strains)
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Table 7. Fungi resources distributed and the main purpose of use

Fungi/Years 2015 2016 2017 2018 2019 Total Main purpose of use

Vaccine and therapeutics, Development
Candida albicans 11 16 7 1 4 39 research, Medical science education, Diagnostic

development, Quality control
Cryptococcus neoformans 5 18 10 2 1 36 Eéi%r;?;t;c development, Medical science
Saccharomyces cerevisiae 12 12 3 1 3 3 Medical science education, Quality control
Aspergillus fumigatus 6 13 3 4 2 28 E(;i%r;?:)t;c development, Medical science
Trichophyton rubrum 5 13 2 4 1 25 Medical science education, Others
Epidermophyton floccosum 5 13 2 3 1 24 Medical science education
Microsporum canis 4 13 2 2 1 22 Medical science education
Rhizopus oryzae 5 10 2 3 1 21 Medical science education
Candida parapsilosis 1 6 1 1 19 Diagnostic development, Quality control
Candida glabrata 1 6 9 1 17 Diagnostic development, Quality control
Candida tropicalis 1 6 8 1 16 Diagnostic development, Quality control
Candida guilliermondii 6 5 11 Diagnostic development
Candida haemulonii 2 4 6 Diagnostic development
Candida lusitaniae 3 3 6 Diagnostic development
Candida krusei 1 3 1 5 Diagnostic development
Candida lipolytica 2 3 5 Diagnostic development
Trichosporon asahii 2 3 5 Diagnostic development, Others
Candida kefyr 2 2 4 Diagnostic development, Quality control
Aspergillus brasiliensis 3 3 Quality control
Candida intermedia 1 2 3 Diagnostic development
Candida metapsilosis 1 2 3 Diagnostic development
Candida norvegensis 1 2 3 Diagnostic development
Candida pelliculosa 1 2 3 Diagnostic development
Malassezia pachydermatis 1 2 3 Diagnostic development
Rhodotorula mucilaginosa 2 1 3 Diagnostic development
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Table 7. (Continued) Fungi resources distributed and the main purpose of use

Fungi/Years 2015 2016 2017 2018 2019 Total Main purpose of use

Trichosporon mucoides 2 1 3 Others
Absidia corymbifera 2 2 Others
Candida catenulata 2 2 Diagnostic development
Candida dubliniensis 1 1 2 Diagnostic development
Candida rugosa 1 1 2 Diagnostic development
Geotrichum capitatum 1 1 2 Diagnostic development
Kodamaea ohmeri 1 1 2 Diagnostic development
Candida colliculosa 1 1 Diagnostic development
Cladosporium resinae 1 1 Others
Cunninghamella bertholletiae 1 1 Others
Fusarium oxysporum 1 1 Others
Fusarium solani 1 1 Diagnostic development
Kloeckera apiculata 1 1 Diagnostic development
Penicillium digitatum 1 1 Diagnostic development
Penicillium expansum 1 1 Diagnostic development
Penicillium oxalicum 1 1 Diagnostic development
Rhizomucor pusillus 1 1 Others
Rhodotorula minuta 1 1 Diagnostic development
Trichophyton interdigitale 1 1 Others
Trichosporon cutaneum 1 1 Others
Total (species/strains) 14/62  25/151  35/105  12/24  19/27  45/369
Table 8. Distribution status for derivatives from 2015 to 2019

Derivatives types/Years 2015 2016 2017 2018 2019 Total
Virus RNA 5 51 87 146 98 387
Bacteria DNA 16 136 4 25 212 393
Fungi DNA 0 8 0 0 2 10
Others’ 469 2 0 25 2 498
Total 490 197 91 196 314 1,288

* Others (498): Legionella busanensis anti—serum (2), Mouse anti—influenza HA mAb (462), Mouse anti—TBEV envelope protein mAb (7), Ferret anti—Influenza A

Serum (20), Recombinant vector (4), Rabbit anti—Influenza A Serum (3)
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