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The use of 16S rDNA sequencing in species diversity analysis for sputum of patients with ventilator —
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[Abstract]  Objective To study the species and amount of bacteria in sputum of patients with ventilator—
associated pneumonia  (VAP) by using 16S rDNA sequencing analysis, and to explore the new method for etiologic
diagnosis of VAP. Methods Bronchoalveolar lavage sputum samples were collected from 31 patients with VAP.
Bacterial DNA of the samples were extracted and identified by polymerase chain reaction (PCR). At the same time,
sputum specimens were processed for routine bacterial culture. The high flux sequencing experiment was conducted on
PCR positive samples with 16S rDNA macro genome sequencing technology, and sequencing results were analyzed using
bioinformatics, then the results between the sequencing and bacteria culture were compared. Results (1 550 bp of
specific DNA sequences were amplified in sputum specimens from 27 cases of the 31 patients with VAP, and they were
used for sequencing analysis. 103 856 sequences were obtained from those sputum specimens using 16S rDNA
sequencing, yielding approximately 39 Mb of raw data. Tag sequencing was able to inform genus level in all 27 samples.
) Alpha—diversity analysis showed that sputum samples of patients with VAP had significantly higher variability and
richness in bacterial species (Shannon index values 1.20, Simpson index values 0.48). Rarefaction curve analysis
showed that there were more species that were not detected by sequencing from some VAP sputum samples. 3 Analysis

of 27 sputum samples with VAP by using 16S rDNA sequences yielded four phyla: namely Acitinobacteria,
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Bacteroidetes, Firmicutes, Proteobacteria. With genus as a classification, it was found that the dominant species
included Streptococcus 88.9% (24/27), Limnohabitans 77.8% (21/27), Acinetobacter 70.4% (19/27), Sphingomonas
63.0% (17/27), Prevotella 63.0% (17/27), Klebsiella 55.6% (15/27), Pseudomonas 55.6% (15/27), Aquabacterium
55.6% (15/27), and Corynebacterium 55.6% (15/27). @ Pyrophosphate sequencing discovered that Prevotella,
Limnohabitans, Aquabacterium, Sphingomonas might not be detected by routine bacteria culture. Among seven species
which were identified by both methods, pyrophosphate sequencing yielded higher positive rate than that of ordinary
bacteria culture [Streptomccus: 88.9% (24/27) vs. 18.5% (5/27), Klebsiella: 55.6% (15/27) vs. 18.5% (5/27),
Acinetobacter: 70.4% (19/27) vs. 37.0% (10/27), Corynebacterium: 55.6% (15/27) vs. 7.4% (2/27), P<0.05 or
P<0.01]. Sequencing positive rate was found to increase positive rate for culture of Pseudomonas (55.6% (15/27) vs.
25.9% (7/27), P=0.050]. No significant differences were observed between sequencing and ordinary bacteria culture
for detection Staphylococcus (7.4% (2/27) vs. 11.1% (3/27)) and Neisseria bacteria genera (18.5% (5/27) vs. 3.7%
(1/27), both P>0.05). Conclusions 16S rDNA sequencing analysis confirmed that pathogenic bacteria in sputum of
VAP were complicated with multiple drug resistant strains. Compared with routine bacterial culture, pyrophosphate

sequencing had higher positive rate in detecting pathogens. 16S rDNA gene sequencing technology may become a new

method for etiological diagnosis of VAP.
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55.6%(15/27).
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O W #iaEkn)E B GOR IR R I REERE
B A NI 3 BReEkE R 3 M R R
B iz B AAFRT) I REREET ) W ERenE B EREE O RERFEE B EEEE
100 |:| AEWT O Kkbhe B i soﬂx“‘lﬁ%}% W AT E O Rk O Tdwhe I Hib
80 80 I
< w £ 60 -
= - f=d —
4 ¥ . H
E 40 E 40
= =
20 20
X IRR R RN RIS  RARR R ARE AR OERNE
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T1 0 36.285 469 47.205 503 0 0 0 0.429 923 0 0
T10 0.500 715 0 0 7.296 137 1.216 023 85.193 133 0.071 531 0.143 062 0.429 185
T12  50.736 016 0 0.785 083 0 0 0.098 135 0 29.146 222 18.547 596
T13 0 0.423 729 6.144 068 0.105 932 0.211 864 5.826 271 0 0 16.631 356
T14 0 0 0 0.312 695 0.125 078 2.751 720 0.187 617 1.063 164 85.616 010
T15 0 0.246 609 22.071 517 0 0 0.123 305 0 36.744 760 0
T16 1.407 035 0.100 503 93.266 332 0.201 005 0 1.005 025 0 0 0.100 503
T17 0 4.362 645 16.973 415 0 0 0 0 0 0
T18 1.193 317 0 0.159 109 0 0.079 555 0.795 545 0 0 1.193 317
T2 0 0.278 862 0 0 0 0.278 862 0 98.326 827 0.055 772
T20 1.001 821 1.092 896 8.014 572 0.637 523 1.001 821 27.959 927 0.637 523 5.191 257 0.182 149
T22 0 0.620 476 82.006 205 0.723 888 0.206 825 6.514 995 0 0 0
T23 9.628 378 8.445 946 24.324 324 0 0 0.591 216 0 0.168 919 0
T24 82.872 928 0 5.893 186 0.368 324 0.061 387 0.030 694 0.092 081 0.521 793 0.030 694
T25 0 0 45.885 770 1.064 860 0.242 014 0.532 430 0.726 041 1.403 679 0.290 416
T26 0.232 019 0.139 211 48.074 246 0.881 670 0.603 248 0.881 671 1.299 304 1.438 515 0.417 633
T27 0.546 448 0.425 015 40.558 591 0.546 448 0.182 149 0.607 165 1.153 612 1.639 344 0.607 165
T28 0.079 713 85.571 941 3.148 665 0.039 857 0 0 0 0.079 713 0
T29 0 32.065 906 3.422 053 0 0.063 371 0 0.063 371 0.063 371 0
T3 3.037 383 0 0.155763 0.155 763 0 0.700 935 0 95.093 458 0
T30 0.036 430 0 2.622 951 0.109 290 0.036 430 0.072 860 0.473 588 0.291 439 0.036 430
T31 26.767 305 0.036 819 67.673 049 0.110 457 0.036 819 0.036 819 0.257 732 0.147 275 0.036 819
T4 8.043 876 0 0.274 223 4.478 976 1.553 930 72.851 920 0.365 631 0.822 669 0
T5 0.803 571 0.982 143 1.160 714 3.303 571 3.482 143 63.303 571 0.803 571 3.303 571 0.892 857
T6 0 0 99.250 720 0 0 0.576 369 0.115274 0 0
T7 0 5.271 084 62.274 096 0.075 301 0 0 0 30.798 193 0
T8 0 0.425 985 52.183 174 0 0 0 0.106 496 0 0

TE: HHAS OTU 8 )8 FhEEK-F_ERIRTE 14 (3 LA EREA T 30, BRI Z R i B R e



FPE G FR A2CRUE S 2014 4E 5 45 26 55 5 ] Chin Crit Care Med, May 2014, Vol.26,No.5 - 208 -

R 2168 rDNA 7 KK AL 5 380 240 D 55 R PR 5 VAT 27 GIRF LI RR OGN 5 28 27 (8 MOREAS A, Hh 3 0 LA
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o 1000 LV R = B AR, A A R R A T
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J& 2 16S tDNA W 753 Afr R B o A S 90 45 B2
T DNA, KRB B DNA, UGk Z LSRR -
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