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A ZEE Ead AEsHY AlR7oA FAH E@EALoRA| (putative transposase, KEGG(Kyoto Encyclopedia
of Genes and Genomes) 241 K07497), EWMAFZAlolA|(transposase, KEGG AE 1 K07483), 6-E~3E-H|
E}-=FFA| A (6-phospho-beta-glucosidase, KEGG LAz K01223), 5-o}0|=-6-(5-E =X -D-g|H|Eo}n]
)92 E 2T ERA] (5-amino-6-(5-phospho-D-ribitylamino) uracil phosphatase, KEGG QA =1 K21064),
PTS Al2=El HE-ZFFIAE Eo]4 [IB 74 24 (PIS system, beta—glucoside-specific IIB component, KEGG
QAR K02756), HIEF-ZFIAIE HE AL F-Eu|u]o]H (beta-glucoside operon transcriptional
antiterminator, KEGG 2.AE71 K03488), PTS A|~AEl WE FFIAlo]= EolA [I A LA (PTS systenm,
beta-glucoside—specific II component, KEGG & M00271), ZZHEXL £, Leloir A2, Z89ELS > U3
D-&F 3 2-1P(Galactose degradation, Leloir pathway, galactose => alpha-D-glucose-1P, KEGG X&
M00632), H¥/FA=Z2~ thAH(Starch and sucrose metabolism, KEGG A= ko00500) 2 ZAZHEX A}
(Galactose metabolism, KEGG 7= ko00052)% o]Fo|zl o F o= 3k} o]}e] 7154 ulo|enAZ A&E3}
= HAE EFshe, R s S B4 A% o5 ARE AlTshe .
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-D-elnldotr] i) g-ehd EATERA], PTS A AE HE-SF A S 5ol [1B #4844, HE-2FaA = 29
2 AAL F-gudlolE, PIS Al&Hl #lE} SFFAte|E Bold [[ FAH8 A, AFEXS £ Leloir A2 42E
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2 Z2TERA, PTS Al2E HER-SFIAIE Sol4 [IB #4484, HE-SFIAE 282 AL g-Endo]
B, PIS A|2® HE} SFIZA0E Eo)F I FAR_AL, ZEEX H3) Leloir AR ZHEA>UI-D-2F3~
-1P, AR/FAZ2 YA D DHgEX AL 2 o] F o o F o sl o] 9] 7FA nlo|QulAE HESE

AAE EFshs, azvteld s 49F AF A58 245
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FRupppold] A 7= 2019(COVID-19) = 2 T;L*; 557 =35 mzubnpo]#] 2~ 2(SARS-CoV-2)ol 2l &] Suar
He A2 257 7 Agolth. 20199 12¢ -stol A HH 1 AA HF (pandemic) S o7l o
H A AAFeR AZbe A7) f7E e EAE} 20221 39 39 7|Fow A AAFeR 49 42007 9

olgel mEiHY B9} 590w W olake] AlgATE Z1%H AT

COVID-19 thg-ae] %7] wAlA tF-29 COVID-19 3At= =7t A|sAel A
20 T Ao T TSN o] F 5% AMEEAY. 1E 2 7]A HEe
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SARS-CoV-2+= F2 &7 B 4TS HIXT vt AA Folol Fxste A HA A% 54 2 FEA
(ACE2)E &3l Az MXo] %3} [Wang B, Zhang L, Wang Y, Dai T, Qin Z, Zhou F, et al. Alterations in
microbiota of patients with COVID-19: Potential mechanisms and therapeutic interventions. Signal
Transduct Target Ther (2022) 7:143]. uwpgbA COVID-19 3hA}= B O R 9] SARS-CoV-2 vjEo] A=, oA
o] AW FFEY ddHd 4 9% %@L 2 uyE B#¥S 3t [Chhibber-Goel J, Gopinathan S, Sharma
A. Interplay between severities of COVID-19 and the gut microbiome: Implications of bacterial co-
infections Gut Pathog (2021) 13:14.]. SARS-CoV-29] 244 AEEA F7e} 3| dd-kx] S wlal- OELE*
HE Alxagle] 24 o, g4 A5 2 APolETR] 2 oo Al 7HA 8 7)ol AW o] 7]odk= A

o7 FH BAuFEAT}H[Gupta A, Madhavan MV, Sehgal K, Nair N, Mahajan S, Sehrawat TS, et al.
Extrapulmonary manifestations of COVID-19. Nat Med (2020) 26:1017-32.]. w&tA A vAEFS WS =
doll @3S WAL Aol ETIQl Arte] #HE FATFOEA COVID-19914 FTod s & 4 Sk, o]HF
Sl gy MAET oA &4E AU VAELFAAE Bdsts 7 A5 HHoRE AJEA

[Bilipski J, Winter K, Jasipski M, Szczf A, Bilinska N, Mullish BH, et al. Rapid resolution of
COVID-19 after faecal microbiota transplantation. Gut (2022) 71:230-2.].
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5o 1e-6-(5- X 2 E-D-e] ] o) $-ehd Lavehal, PIS Als® wE-SRaAE Sold 1B P48k,
2~

HE-SFIAE QH 2 AL d-grdloE, PIS Al&E ®E} 2FIA0|E Bol4 [1 #4484, 49Ex~ &
& Leloir A% ZHEA>AM-D-FFIAA-1P, HE/FAZA Ui D ZSEXA gALE o]|Foljx & F ol
sl o] el 7154 wlolmAE HAESE WAE X¥ste, ZEUnlolEa 7S Al dF dF HARE

wowrgo] ol £ sk E thE 71&A Sl 37 7154 lelentAR AEse AAE Lse w2l

B8] 2
A7) HAE s flske, oUW AR RE 2elE AESE ARdA F4H ER=EALoLA]
(putative transposase, KEGG(Kyoto Encyclopedia of Genes and Genomes) 24271 K07497), E W AILAlolA]
(transposase, KEGG 2421 K07483), 6-EA~F-W|E}l-ZF 7 A tHA| (6-phospho-beta-glucosidase, KEGG A E
1 K01223), 5-o}v=-6-(5-EA¥-D-gH| o]z ) -2 2 3EFA| (5-amino-6-(5-phospho-D-ribitylamino)
uracil phosphatase, KEGG A= K21064), PTS Al~¥l HIg-ZFFIA|= Eo0]7 [IB FA LA (PTS system,
beta-glucoside-specific IIB component, KEGG 2421 K02756), HE-ZFIA= 2 HE HAF - u]d|o]E]
(beta-glucoside operon transcriptional antiterminator, KEGG A= 1 K03488), PTS A|~El WEl ZF3A}
ol= Eo]A [I +A8A(PIS system, beta-glucoside-specific 11 component, KEGG =& M00271), ZSE~
3, Leloir AR, ZZYgEA > du-D-FF37~-1P(Galactose degradation, Leloir pathway, galactose =>
alpha-D-glucose-1P, KEGG =& M00632), A%/ =2~ WhA(Starch and sucrose metabolism, KEGG E=
ko00500) % Z&E thAb(Galactose metabolism, KEGG A&E ko00052)& o] Fo o+ & o= 3l o]4tel 7]

SA HolevtAR AEse BAT E@shs, mzlelds F9F B2 AF dF Jus AFshs P

4 Fol wEw, A7) @A offol, AR el A2 ARdA F4 EdAEAoRA] B ERAE
APHAIR ool A= i F ol st o] el Ve vlelerArt HEHW, mRuibol s el gk
F7F T2 AR s @AE o 23 5 9l
d Soll mEw, G7] @A o Fel, didA R SelE AEeH ARl 6-EAE-dE-2FAAINA], 5-oF
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12 A 2 gizate] &utpdyd A5 ACE A4=9} Shannon A2 UEFH Heolt),

= 38 Qb A, 0 2 AIAZEE)e) e wE theby ¥4 Asolt)
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woaEAEe gl ngREFAAel B 715A UAAe L ARE Fel VD19 $Re] el ol
Qste] ¥ we ggatA Hglom, ¥ wye AAs] A% FAA s sk 2.

oA Aol mEW, gFAETYH RoE A=A AlRdA F4 EWdZIALoRA (putative
transposase, KEGG(Kyoto Encyclopedia of Genes and Genomes) S2AE1 K07497), EWAAFALolA
(transposase, KEGG 2421 K07483), 6-EA~F-W|E}l-ZF 7 A tHA| (6-phospho-beta-glucosidase, KEGG 2.4 E
1 K01223), 5-o}v]=-6-(5-E ¥ -D-gH| o]z ) -2} 23 EFA| (5-amino-6-(5-phospho-D-ribitylamino)
uracil phosphatase, KEGG A= K21064), PTS Al~¥l HE-ZFFIA|= Eo0]7 [IB FA LA (PTS system,
beta-glucoside-specific IIB component, KEGG 2. AE 1 K02756), HIE}-ZFIA= Q#HE A} 3F-E{ |y o] g
(beta-glucoside operon transcriptional antiterminator, KEGG A= 1 K03488), PTS A|~El WEl ZF3A}
ol= Eo]x I +A 24 (PTS system, beta—glucoside-specific II component, KEGG &5 M00271), ZZHEX
B3, Leloir A®, ZY¥E~ >du-D-ZF37~-1P(Galactose degradation, Leloir pathway, galactose >
alpha-D-glucose-1P, KEGG EE M00632), A&/ =22~ thAF(Starch and sucrose metabolism, KEGG A=
ko00500) % ZZFEX thAl(Galactose metabolism, KEGG A2 ko00052)Z o] FoF & F o] sl o9 7]
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¥ 1
Patients NIAID-0S oA
1 AY3A] &s, dxo A3 S (Not hospitalized, no limitations on
activities)
2 A4, &5 A% gls L/EE 7PEE Aka 28 gl (Not hospitalized, no
limitations on activities and/or requiring home oxygen)
3 9], wx vt BAsA 9g - o ol d A&H Aut Bas

%S (Hospitalized, not requiring supplemental oxygen— no longer
requires ongoing medical care)

Population 4 ALY, HE A7 HRskA] &8 - A&AHel X571 23 (Hospitalized,
enrolled nor requiring supplemental oxygen— requiring ongoing medical care)
AU, BFE A2 HQa(Hospitalized, requiring supplemental oxygen)
6 oY, HHEA 37 e uHs A AX ARE (Hospitalized, on
non-invasive ventilation or high flow oxygen devices)
7 A<D, 71AA 7] == ECMO (Hospitalized, on mechanical ventilation or
ECMO)
8 A (Death)
B oAFE sy FEHY Z)BAAL D3] (20206R0570) ¢t FE st Y ) BAALS 93] (2020-12-021) 2]
FQe wgth BE e A OE AFdt. BE Qs )@ 2/EE 50 a3 9989 a9 JE
I} 1964 A7) AA D o]F s E &7 ol whe FaE AT,

R AMZ e A B ux|7} £3+¥ Fecal Swab DNA Preservation and Transport Kits(Noble Bio, Hwaseong,
Korea)& AMg3ste] = EHAJt. &9 Ae FF HHX]J T AEL -80° ColA REHJAT. g HdAoll 93|

l 2 HFHol =33 3 -4 ColA 2500rpme 2 10 FoF YARgsty 4 &
70 wlo| ol I g ste] -80° CollA] Hgt),

1-3: Aol Ezbel 4]

COVID-199] 4 Aol G nx&= Aoz Izl 5714 Aol E7elS A gItt [Wang J, Jiang M, Chen X,
Montaner LJ. Cytokine storm and leukocyte changes in mild versus severe SARS-CoV-2 infection: Review
of 3939 COVID-19 patients in China and emerging pathogenesis and therapy concepts. J Leukoc Biol
(2020) 108:17-41. % Fajgenbaum DC, June CH. Cytokine storm. N Engl J Med (2020) 383:2255-73.]. COVID-
19 #2pe] 49 BES HAESL IL-6, 1L-10, TF A AA-LIH(INF-a), B #HE-77HIFN-y) 3 IL-2
= X3 AO)EAS] HE S, vs A AREE §85te 3 Luminex xVAP A|ZB1ES AFESe] st
shadtk. o] A2l AFERoR Aeld Bl AES ARESHH, ZF HlE AlEs Foixl 34 At digk 5
A X3 HdSE A HFE. Luminex 200 71AIE AMESle] HIE EES #AEtY] HIE F49 ASE
AEstaetal olelgh 4 S ZAAY. A B4 93 Human Magnetic Luminex Assay(5 Plex) 7]1E
+ R&D Systems(Minneapolis, MN, USA)ellA —+d3it}.
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1-4: MAE &4

% DNAE AFxAAel Ao uwal PowerFecal® Pro DNA 71E(Qiagen, Germany)ZE Alg3le] FEFH).
ChunLab, Inc.(Ag, thghdl=)elA= 16S rRNA Fd#ke] V3-V4 Jo & mHo= st §F Zeto|v s A3t
o] PR SZ5 Fdsta AzdAel X3 w2t Illunina MiSeq Sequencing System(Illumina, San tlellar, 7
gExYo}, nj=m) o= AAYESItt. AHEE ZetolwE &r] & 20 YERITE. 37 BE A" FEo] B
oottt vAE 4 3’4—@% DNA %, PCR &%, 16s rRNA 7|4 d #2498 o}y EzBioCloud 16S 7|4k
NIPe} Aol AEAHRE Z84= SHF (28 75 Fx)S &8 A7|AE doly A 2 #4& 233
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* 2
zgjoln] A ME(5'->3")
ANEWME 1 |341F AGATGTGTATAAGAGACAGCCTACGGGNGGCWGCAG
AEHE 2 |805R AGATGTGTATAAGAGACAGGACTACHVGGGTATCTAATCC

471 NdRlE 19 Egolw= p5 aHBEE A, 5 Y, NexTera AAA~Z FAE 5'-
AATGATACGGCGACCACCGAGATCTACAC-XXXXXXXXTCGTCGGCAGCGTC-3' 2] 3'&ehel] F3hxo] ALEE AT, 7] AEHs
29] Zglolw= P7 X E A, 17 A9, NexTera AAA2=Z FAlEl 5'-CAAGCAGAAGACGGCATACGAGAT-
XXXXXXXXGTCTCGTGGGCTCGG-3' 2] 3'&eto] §3=|o] AREHATE. 7] "X"&= Illumina NexTera WlEZE 998
BTt PR S3%-2 thg oAl el ek 95° CollA] 3% g9k 7] WA, olojx] 95° CeollA] 30% &<t W
9] 254}01F, 557 CollM 30% &<t Zefolw Agk, 72° CollAd 30%5<t A%, Zgar 72° ColA 58 B9 F
Z A% GAZS AHT. PR AEL 1% o722 AS AFR3E A7)9% 3 Gel Doc Al (Bio-Rad, Hercules,
CA, USA) S AMgste] AlZtslate] BH1gich. T3 AFES CleanPCR kit(CleanNA)E o] &3t AAlstoict. T
3 Fro AAE MAEES EY3al, CleanP(R 71E(CleanNA) & AME-3te] #e T (W13 AAE)S AASH
Aoh. FAI AE F7])= DNA 7500 HS AFE3}e] Bioanalyzer 2100 A]2~®l(Agilent, ¥= 4&E, ZAg]E Yo},
=)o e Hrheiivk. £ AEYES E™eaL Alx:AR ARl wel Illumina MiSeq  Sequencing
System(Illumina, Atjoo]ar, A ¥ o}, d]=)& AFE3e] Chunlab, Inc. (A&, 3=)dlA A|EAS F-33}
ATh. Y A= WA FA GAE dlo] Fdo] We(«q25) #Eg-e E WY (Trimmomatic, ver. 0.32)&
AR&-e] HEHE Y. QC A 2] F VSEARCH ver.2.13.49] fastq_mergepairs WHS Al&3le] OZE seln]g
(default parameters)® #Hoj=-dl= Al (paired-end sequence) HOJHE WL, 3oz, o=
FAE 2l 0.8914 Myers-Miller ¥ dare]ES AR&stol EgW (trimming) 3FAth(Myers EW, Miller V.
Optimal alignments in linear space. Comput Appl Biosci 1988; 4: 11-7.). H]Eo]|% dZg]F(amplicon),
Z 16S rRNAS QIHEA] e AZYEL hym ZE3Uo] Y= HMER AT ESo] 7% WA 3.2.19 nhmmer
dug]ES Abgsle] A=Y ATH(Wheeler TJ, Eddy SR. nhmmer: DNA homology search with profile HM\s.
Bioinformatics 2013; 29: 2487-2489.). Y3 T Z(unique reads)E F=31 FHUUE @ Z(redundant
reads)E VSEARCH®] deep-full-length WEo]E Alg3le] §Uza 222 Fe] 2"} (Rognes T, Flouri T,
Nichols B, et al. VSEARCH: a versatile open source tool for metagenomics. PeerJ 2016; 4: e2584.).
EzBioCloud 16S rRNA dlo]E]H|o]~~(Yoon SH, Ha SM, Kwon S, et al. Introducing EzBioCloud:

i

a
taxonomically united database of 16S rRNA gene sequences and whole—genome assemblies. Int J Syst Evol
Microbiol 2017; 67: 1613-1617.)% VSEARCHS] usearch_global & o]E& Al&3te] RF3Ha o] ARSE Qo
o, o]% © A&3 Hojeto]=(pairwise) AHo] F=HEAYT. 717E 2= (chimeric reads): CHIME <agl&
3} EzBioCloud®] =-7]¥18] (non-chimeric) 16S rRNA ©Glo]ElHjo] =& AFE3F =z 7|tk 7|v]g] 2= x| 23
<97 frAHdel Bl=g ¥ Sl dEPEdn. 7IvE 2= dH™ F EzBioCloud HoJEIH|o]2oA & 4
(<97% A2 AER gbe @25 AvAstal cluster_fast WHOE AL&3le] N2 FH2EHES &
g8t 71 OTU(operational taxonomic units)E A3 rt. thao 2 A& #Z(single reads, singletons)”7}
AE 0TUE F7F A0A A=Ak, theqd AL 9 vpol owpr] WA S 3948 244 412 ChunLab, Inc. 9
AR LEaRe AHgstel £q5 A,

oo du g AgEo] FAEAT: ACE(Chao A, Lee S-M. Estimating the Number of Classes via
Sample Coverage. J Am Stat Assoc1992; 87: 210-217.) 2 Shannon(Magurran AE. Measuring biological
diversity: John Wiley & Sons, 2013.). A& }ol& A|Ztalslr] $138] Bray-Curtis €312]% (Beals EW. Bray-
Curtis ordination: an effective strategy for analysis of multivariate ecological data. Adv Ecol Res
1984; 14: 1-55.)& AH&ste] gt by AE ALY E73H3 mAdE vlolevtAe B va dags
(A8 a8 B4 &3 =7][linear discriminant analysis effect size, LEfSel(Segata N, Izard J, Waldron
L, et al. Metagenomic biomarker discovery and explanation. Genome Biol 2011; 12: R60.)<S A}g38le] 24
ik, A7 A3 3 FAS 2O R Agstet S LDA score® YERITH. EE WAETF 4 dolH
= F7F ARE Aol 1000719 B = (reads) Foll i3] BrstEAvk. A AFFd B 242 Chunlab, Inc. 9
ABEARS 9= ZHZQ) EzBioCloud 16S 718k MIPS AM&&te] 3= AT},
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ZAHJT. 4
R WA 4.1.2(R Foundatmn for Statistical Computing, Vienna, Austria)E& A}&3slo] T
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A = QT
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otA el A & b kol %74]%4 o& §ol3hA
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I OMFEY WEE 2ACHEE

)2 EASHT. 2E
¢l & H2E)E A8}, Kruskal-
H|3E= Bonferroni RS
TF&skAt.
45 .
ATAE RO VEGAN, ggPLOT2 7]
HA ] W AEE AW

=

st a3 wdstel 570 94 ASA

datel A4

Fol AFo=m M),
3 @ F4o] FAE upe} o] 1FE A, B, C, D
63, 59 B 43.5M%Atk. 2] FAH(LF AdA 1¥, IF
PR e
A TF Charlson FHEo]gE A]4-=

A3 Aol &

HrRth 22 R 2ES o5 A
#E+= ggplot2 ae 25 ARESte] M=
A

F A r2 ALY dolE FAFE

B2 (aF(F

Lo AbgETE. 71
oA E=¢km @] Al

G2 a A (LDH) (A

Zokzk 525.0, IQR 225.0 vs. B: 93k 695.0, IQR 551.0 vs. C 7k 929.0, IQR 248.0 vs. D: =%zt
808.0) p = 0.033)& Awto] ThE FHT} sk},
# 3
EA COVID-19 A7 (n = 30) P value Zﬂf_if& o
ZT

A (n=05) B (n=09) C (n=12) D (n=4) (n = 16)
o] (3h) 62.0£32.0 70.0%£21.0 63.0£27.0 59.0%35.0 0.466 | 43.5£27.0
24 & ) 2 (40.0%) 7 (77.8%) 7 (58.3%) 3 (75.0%) 0.585 7 (43.8)
BUT (ke/m) 23.3+11.2 23.7+6.7 25.4%5.0 25.5+8.6 0.581 25.4+3.7
3% LERE 5% |3 0460 7.046.0" 8.547.0" 4.5+4.0" 0.028 -
9] F2H) 0+6. .0+6. 547, 544,

o]u] ATB 1 (20.0%) 3 (33.3%) 10 (83.3%) 2 (50.0%) 0.039 -
AHE- (%)

& AT AH8 71D 1o o417 9.049" 10.0+6" 24.0£17" 0.011 i
YA ERE ARR (%) 0 (0.0%) 8 (88.9%) 12 (100.0%) 4 (100.0%) <0.001 -
YA B2 AHL (%) 0 (0.0%) 6 (66.7%) 12 (100%) 3 (75.0%) <0.001 -
o4 (%) 3 (60.0%) 9 (100.0%) 12 (100.0%) 4 (100.0%) 0.037 -

Ct Zt, RdRp A=A} 20.254+14.18 | 27.53+8.75 | 27.07+6.82 | 21.5547.72 0.218 -
Charlson EHko]3l % 4.0£3.0 3.0%+3.0 2.5+4.0 2.0%+5.0 0.541 0.0£2.0
_}':

714 A%

A=l 3 (60.0%) 1 (11.1%) 5 (41.7%) 2 (50.0%) 0.234 -
ATHANZ 0 (0.0%) 1 (11.1%) 1 (8.3%) 0 (0.0%) >0.999 -
=y bzt 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (25.0%) 0.133 -

A 1 (20.0%) 0 (0.0%) 0 (0.0%) 1 (25.0%) 0.083 -
G =Y 4 (80.0%) 3 (33.3%) 3 (25.0%) 2 (50.0%) 0.214 -
Huu] 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (25.0%) 0.133 -
AN R 2 (40.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0.037 -
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F 4
[0071] £4 COVID-19 A7 (n = 30) P value [0S gzt
A (n=5) B (n=29) C (n=12) D (n=4) (n = 15)
WBC 4.08+8.63 | 6.20+4.43 | 7.65%3.83 | 6.95+4.95 0.666 6.00£2.00
(IOSCGIIS/HL)
TF T (cells/ul) | 2212.50 462202 5580.25 6002. 80 0.711 3405.70
+6674.75 +3596.52 +4341.00 +4475.68 +2185.58
U7 (cells/ul) 888.54  |456.57+636.71|694.35+719.55(336.50£360.43]  0.083 1867.20
+1850.38 +991.00
el T (cells/ul) | 452.88+636.28|462.80 £445.96| 486.50 £573.75 266.50+£485.37|  0.489 408.80
+181.60
SR FEW (g/dL) | 12.7+1.9 13.7£2.0 12.3+2.4 13.1£5.0 0.557 14.0+2.0
MCV (fL) 94.5+10.1 90.6+3.2 91.445.0 94.145.1 0.283 90.747.2
MCH (pg) 31.742.6 30.2+1.6 31.1+1.8 31.7+2.9 0.410 30.342.6
MCHC (g/dL) 32.6+1.1 33.4£0.9 33.8+1.1 33.5%1.5 0.075 32.95+1.3
&1y 2| 152.04131.0 | 177.0£122.0 | 189.5+91.0 | 165.0£75.0 0.374 282.0£90.0
(10°/uL)
BUN (mg/dL) 46.4440.8 14.6+9.2 16.4+4.3 17.5+10.7 0.206 16.1+6.5
E’Sfiﬂo}ﬂﬂ(mg/d 1.12+7.53 | 0.69+0.22 | 0.67+£0.39 | 0.62+0.26 0.174 0.67+0.28
L
= 9 A (g/dl) 6.3%0.8 6.4+1.3 6.2+0.7 6.7+1.6 0.822 N/A
5wl (g/dL) 3.5%1.1 3.540.6 3.440.5 3.440.7 0.519 4.340.3
HDL 50.0£25.0 | 36.0£24.0 | 41.5+19.0 | 44.5+24.0 0.703 53.5+17.0
=Y 2~HE (mg/d
L)
LDL 73.0474.0 | 67.0434.0 | 65.5+36.0 | 101.0£91.0 0.412 129.0+45.0
=9 2~ = (mg/d
L)
E/ﬂ;;awaz(m 110.0£150.0 | 77.0£75.0 | 87.5+48.0 | 146.0%135.0 0.726 74.5+93.0
g/dL
AST (IU/L) 20.04£40.0 | 43.0+21.0 | 49.5+30.0 | 38.0%15.0 0.164 24.5+13.0
ALT (TU/L) 15.0+18.0 | 33.0£28.0 | 43.5+40.0 | 30.0+41.0 0.100 25.0%31.0
f;ﬂ$tﬂ(mg/du 0.30£0.16" 0.55+0.13° |0.51+0.27" |0.3940.29" 0.039 N/A
ESR (mm/hr) 44.0+44.0 | 57.0£36.0 | 55.0£32.0 | 42.0£53.0 0.840 N/A
CRP (mg/L) 10.42+43.03 | 15.61+£127.24 | 34.96+83.63 | 46.69+56.72 0.141 0.54+1.22
E)i%/\]iﬂ(ng/ 0.27+0.63 | 0.08+0.12 | 0.065£0.05 | 0.09£0.09 0.286 N/A
mL
LDH (IU/L) 525.04225.0° |695.04551.0" [920.0+248.0° |818.5+441.0" | ©-033 N/A
2 el (ng/ml)  |418.30+430.03|562.70+389.73]592.35+607.00]  1236.50 0.895 N/A
+1980.15
[0072] AAd 3. A vAAET, Ale]EFel 2 FAAs 4
[0073] &g TS ACE A=<}t Shannon-Wiener A= ZAlAbste] Z42) £ 19 A 9 B2 Y. ACE X9} #-d
sfol UlxE 24 COVID-198A42 18 ol AP Aok gtk et 15ke] 1§ Bsh 2R 1F A9
&yt gokde dixwte 4 gAYy FEE ¢ G (E 1¢9] A). Shannon-Wiener X|<oll w2 A7}sH o
e A vgBTel 4 ik W 1§ DE el 7 AUtH(E 19 B). tl&wa 7} (oVID-19 &

A 5 Abeloli=s 3F AR AR AFolzt AT 2y o] #d Afol= 4FEAbel frolShAl stE A I
| b gl 2 Afolzb FAEAT. ACEE A RS W w3 7 COVID-19 L5 kel &

A=
s Aol 4FAAA ALk, 1F Bsh (s RO 1F A9l ot e e Aol FF
RolE RS QT /17 Foh gETRD fos] RS FAF & Qv olud ok /EH B4
o olgpg st $elel & + Aok,

)

d

[0074] Charlson &YF ©]3kx]4=(Charlson comorbidity index, CCI)ell thdt &3} t}dkAdS ACE A]4=¢} ShannonA| =9l
A 2 BE YeRAY. IF A 43 oA 59 A3 #A7F = Charlson 5HF 23 |

b
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F7F 8 =%

A4 Ak, 1 2 AHAIZH w2 HEe gy B4E 38 = 39 YeRiT. = 39 Ax Bray-
Curtis A& ol &g F3x PCoA) B IFN-y, IL-2, IL-10, TNF-a % 3-S A9F2EAG(1g6) 39
At e 24 (CCA) A F o)t 39] AdlA =l 4 dzo] IF I+ K% AZbolrt yERTHp = 0.003).
CCI(p<0.001) 2t P F= AxH(F)ell what vgl ohddel Fogk 2Fo)7k AATHp<0.001). ﬁfémﬂ A4S 98l
T4 4y AIRE A wE v 259 MAETH HItE A% & 49 YEdth. 271 713F F<E H)
sbe 24 2 3 A 7dAFAD oluel o AolE F2E ¢ AT = 0.218). 2 Al

5 ZF A7k 2 Aol FAEATHD = 0.017). 4 FH 159 F (359 45F), 25 A
AATH(BEF} 45 22 p = 0.116 2 p = 0.133). YAH 34S B 2F(2F B, OOF o
x= + HAE S B v, A AV otstEl aF DAlME mAE Ao dixdt
I d@A FAHATG. AaFAAE 934 SHdE Bt dxzade] At WA fFAHATG. ol 71AA

3
=2

bt

f

(<3

BT 4T BACCAHE AFEse] 3099 COVID-19 #xte] A wAE F+48 5714 3 Aol EFJA(IFN-y
IL-2, IL-10, TNF-a 2 3&-S Igh) o= o3 788z xztsste] & 39 Bel YeTh. o] = IFN-y 9 IL-
2% &= 39 Boll Uehd ule} o] Aol A nAET 2AY 93 Ad#AS BATHIFN-y, p<0.001; IL-
2, p=0.038). 3} CCAE Charlson F®Fo]3k A4=(IFN-y, p<0.001; IL-2, p=0.038) % =4 2&d 5 AHutd
AZEE AREsEe] BAYS W g M AEF I ARl ETRQD Aol froldt A AlE BITH(IFN-y |, p=0.005,
IL-2, p=0.048)(% 3¢] B).

152, 252 2 3FRANA 6572 7FA] 7 SR EZE Zpolo]  tigk A E=Ad3EA] (Canonical Correlation
Analysis)A#E = 50 YERNTE. wlo]A&Ento]s | Aol EFRQL B 8-S IgGoll ek w418 &= 59 Ao, AxF
Ao wE s 9 AFukAC digh B4 = 59 Bl YERITE. & 59 AE FEFIH, Al EFRRI

o] 150l 23 (IL-2, p=0.046)¢} 374 45 (IFN-y, p=0.002; IL-10, p=0.005)¢] L& 7rol F<Js}7
W 3-S 1gG A 97k= fAVEHA dElg . & 59 BE FxsdH, CRP(p = 0.043) = LDH(p = 0.002)
L 1F A 25 Atolo] 1f Zrol FoEkAl thE wbdE CRP(p = 0.004), LDH(p = 0.037), Z2ZAEU(p
0.018) 2 D-o]ZFA(p = 0.030) F=L2 3FolA 45 Alolo] F 7t FolatA Eakt).

153, 252k, 352 9 4-6F2o] el e AL e = 6ol JEhddd. dE" FAE ZTX}(p =
0.014)9} 3% (p = 0.007)0] 1% DollA] SalAl Z718lch. 452k IFN-y (p=0.022), IL-10(p=0.010), I
6(p=0.014) FF olFat el frolgk zko|7} AT, 79 27] DA (1~2F)oll A IFN-y 2 IL-6 FF2 1%—
Ao} BETE L& CoF DAllA O wtokth. FAIAQ] FAPH Ate]EF] 2= 317] ® 5ol YERATE. oo 1%H
F7] dA(3~45F) el TFN-y & 1L-6 =X+ AZF 2 BaFolA 2% whd (g3 DaFdAe 7. 2]
GAA IL-2 A= BE LFolA SdARE 473t T1E DellA frelskAl Eokxth. INF-a #%—% e 1
ol wls]l 2% DellA Z7] dAlelA o weka $7] dAllA 9 =tk IL-10 $XA = DIiFo] ThE
aFRY, 53] 4F3be] o =9kl &S 1g6 A G7Hes 15 A CEelA o R fos Al Eged 2
FAEE vl on FAAQl A= s ' 60l YERSIT.

B X
=4
x=
5

o T
fe A

Z5
133
Aol 7191 (pg | A B C D P value
/mL)
IFN-y 1.77£9.60 1.54+(N.A) 0.65+10.82 0.00£11.13 0.945
IL-10 1.444+2.70 4.24+ (N.A) 1.23+1.55 6.60£4.66 0.059
IL-2 0.00£0.00 0.00£0.00 0.00£2.90 0.00+6.72 0.427
IL-6 11.89+£12.79 11.50+ (N.A) 2.59%6.30 9.40£64.35 0.116
TNF-a 8.21+11.94 2.95+£(N.A) 3.27+12.43 1.84+2.40 0.127
973}
Ao EFLQI A B C D P value
(pg/mL)
IFN-y 1.55+5.96 0.00£0.32 3.67£11.62 0.00£5.01 0.230
IL-10 0.00£7.06 0.64%£1.87 0.65+2.18 3.21£5.15 0.355
IL-2 0.00£0.00 0.00£0.00 1.18%+5.47 0.00*£4.65 0.079
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L6 3.63+20.25 3.01414.60 5.08+18.78 16.96+34.24 0.434
NF- o 6.49+10.63 3.46+1.02 2.3243.43 1.95+4.52 0.098
3 74

Ao EF}QI A B C D P value
(pg/ul)

IFN- y 0.2242.11 0.00+5.41 6.91+10.44 0.00+5.87 0.652
IL-10 0.00%0.00" 0.00+1.95" 1.07+1.53" 1.61+2.20° 0.033
1L-2 0.0040.00 0.00+3.74 3.74+3.76 0.0043.77 0.185
1L-6 3.49+22 11 2.38+3.96 1.9542.79 5.95+10.38 0.352
INF- o 7.99+8.12 3.01+3.14 1.95+2.46 2.68+4.79 0.070
4 =3}

Ao EFLQI A B C D P value
(pg/mL)

IFN-y 0.00+2.69 0.43+8.69 6.91+9.42 11.62+ (N.A) 0.136
IL-10 0.0040.00" 0.0040.64° 0.00+1.30" 2.76+(N.A) 0.011
IL-2 0.00%0.00" 0.00%0.00" 0.33+5.47° 5.47+(N.A)° 0.027
L6 3.44+41.84 1.76£1.60 1.46+2.10 10,32+ (N.A) 0.093
NF- o 5.06+5.33 3.7249 68 2.67+2.11 4.60+ (N.A) 0.058

X6

3}-SARS-CoV-2 S IgG A B C D P value
(U/mL)

Week 1 0.440.0’ 0.4+N.A"  |1.96+115.43° |0.440.10" 0.024
Week 2 24 8+114.05 | 3.714207.88 | 23.7+228.28 | 53.80+71.75 0.732
Week 3 160.554959.97 | 153.0+338.30 | 236.04484.0 | 328.0+324.70 0.696
Week 4 950 0+866.2 | 279.50+396.80 | 728.0+1212.0 | 728.0+ (N.A) 0.230

AAlel 4. Al mdE B4

COVID-19 4= =
H7Y. ATF2 ESRDE 71AAZ e 2 3= 29SS X 3sia
3Fal LDA &3=A7]17F 2.5 9]

= HlEo] g

1Z87] 9% FAH E7EH vAES

Ju fo

W3k7] f8l] wtelgol R AdEe] FHREE
g nAEFS BaEdA DaEer Z

&5 EAAE AFSA. FAAQ

i

4

O 2~ 5
TTtﬂ'

el
¥ DA &3A7]1E s & 7ol JEhdde. RboiE, 15 BollA DE HlE&o] Frkskar LDA &3 A7|7F
52,59 891e RREA vhAZt BFF Ao AFAAT
X7
R EHFE4 =5 LDA &3 F7] |P
valu
e
Peptoniphilus |& Bacteria: Firmicutes: Tissierellia: Tissierellales:|4.00551 0.02
lacrimalis Peptoniphilaceae: Peptoniphilus 019
Anaerococcus £3 Bacteria: Firmicutes: Tissierellia: Tissierellales:|4.00885 0.00
prevotii Peptoniphilaceae: Anaerococcus 736
Dialister & Bacteria: Firmicutes: Negativicutes: Veillonellales:|3.97856 0.00
Veillonellaceae 414
JRNA_g & Bacteria: Firmicutes: Clostridia: Clostridiales:|3.46909 0.03
Mogibacterium_f 179
JRNA_s = Bacteria:  Firmicutes:  Clostridia: Clostridiales:|3.44772 0.03
Mogibacterium_f: JRNA_g 179
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[0085]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

ZIHSd 10-2023-0166052

2+ LEfSe A48 AMgstd T4 €W = x7] 7IZHAFAA 25) B A% #d BRI wAE
AP, g AEYLF~A gz @e ~(Peptoniphilus lacrimalis, LDA &3 =7]: 4.00551, p =
0.02019), o}yfoll 2 A F 2~ X K E] (Anaerococcus prevotii, LDA &3} = 7]: 4.00885, p = 0.00736), t}o]Ldz]
2E](Dialister) Z(LDA &% =7]: 3.97856, p = 0.00414), E7]4-e]2]&(Mogibacterium) JRNA_g(LDA &%} =
7] 3.46909, p = 0.03179), XE7]9reE]= (Mogibacterium) JRNA_g JRNA_s(LDA &3} =17]: 3.44772, p
0.03179)= F2 4% ## /A nfAR IRIFHAT. 28y Y o5 on]dh= FHTH A= ¢l

o},

AAlel 5. 71H whA] A

BReA vk $U® PHoR d¥E d3sr] A8 %A welonAR xAse] s E sl

# 8
g2 d%9 7157 v
KEGG 242 |AFY LDA &3 =7 P value
1
K07497 putative transposase 3.488876 0.014721
K07483 transposase 3.340157 0.037935
e o $9) 715 A
KEGG A 9] LDA &3 =7 P value
AR
K01223 6-phospho-beta-glucosidase 2.861785 0.03848
K21064 5-amino-6-(5-phospho-D-ribitylamino) wuracil|2.574397 0.038698
phosphatase
K02756 PTS system, beta-glucoside-specific 1IB|2.524706 0.010420
component
K03488 beta-glucoside operon transcriptional|2.515448 0.006972
antiterminator
KEGG & A 9] LDA &3 =7 P value
M00271¢ PTS  system, beta-glucoside-specific  1I{3.210534 0.010931
component
c Galactose  degradation, Leloir pathway,|2.968915 0.010707
M00632 _
galactose => alpha-D-glucose-1P
KEGG B = A 9] LDA &3 =7 P value
k000500° Starch and sucrose metabolism 3.415623 0.017574
koOOOSZd Galactose metabolism 3.393237 0.042615
Kyoto Encyclopedia of Genes and Genomes(KEGG) $£.4ZZ(ortholog) KO07497(FA E@WMAFZAFO}A, putative

transposase, LDA & = 7]: 3.488876, p = 0.015) % K07483(EMN~FAFo}A], transposase, LDA &3 =7]:
3.340157, p = 0.015)¢] 53¢ 7154 wlo]ulA=R A GT).

zH o=, KEGG AR K01223(6-E~E-HEf-FF A 0hA|, 6-phospho-beta-glucosidase, LDA &3} =7]:
2.861785, p = 0.038), K21064(5-o}v|=~6-(5-E~E-D-gu|dolu] ) $-epa  EATERA],  5-amino-6-(5-
phospho-D-ribitylamino) uracil phosphatase, LDA &3} =17] : 2.574397, p = 0.038), K02756(PTS A]-~¥l
HE-SFZA|E Eo]% [IB 74824, PTS system, beta—glucoside-specific IIB component, LDA &3} =7]:
2.524706, p = 0.010) 2 KO3488(MEl-ZFZA = 2¥HE HAL F-gluulolE, beta-glucoside operon
transcriptional antiterminator, LDA &3} =7]: 2.515448, p = 0.007)E &3 7|52 vlo|enr 2 &<l
Ak,

PICRUSt ¢318]F-2 KEGG EE MO0271(PTS Al2=Hl, W} SFFAto|= HolA [1 F/484, PIS system, beta-

flo
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glucoside-specific 11 component, LDA &3} =7]: 3.210534, p = 0.011) % M00632(ZASEX £3, Leloir 7
2, ZdYgEx > du-D-FF32-1P, Galactose degradation, Leloir pathway, galactose => alpha-D-
glucose-1P, LDA & =7]: 2.968915, p = 0.011)°] EZFe oF TFolx APt MinPath &35S A
23k 49 KEGG 42 ko00500( /4= =2 thAl, Starch and sucrose metabolism, LDA &3} =7]: 3.415623,
p = 0.018) 2 ko00052(ZHE thA}, Galactose metabolism, LDA &3} =7]:3.393237, p=0.043)7} &3l 4
Fatol A FHEA HESAT. 7] WA £ 2718 = 79 YERAT.
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