BAB V
KESIMPULAN DAN SARAN

A. Kesimpulan

Hasil penelitian penapisan bakteri penghasil superoksida dismutase (SOD)
dari air hutan mangrove Maron Edupark Semarang dapat disimpulakan bahwa :

Pertama, air hutan mangrove Maron Edupark Semarang terdapat isolat
bakteri yang menghasilkan enzim superoksida dismutase (SOD).

Kedua, aktivitas enzim superoksida dismutase (SOD) tertinggi yaitu pada
isolat bakteri AHM4 dengan persentase SOD sebesar 80,39%.

Ketiga, hasil identifikasi molekuler pada isolat bakteri AHMA4
menunjukkan bahwa nama isolat bakteri adalah Bacillus cereus dengan homologi
99%.

B. Saran
Bakteri Bacillus cereus merupakan bakteri patogen yang berbahaya
apabila terdapat dalam tubuh sehingga perlu dilakukan isolasi gen SOD yang
kemudian dapat dilakukan kloning agar tidak berbahaya dalam tubuh dan dapat
dimanfaatkan dan dilakukan pengujian keamanan pemakaian hasil kloning

tersebut pada manusia.
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Lampiran 1. Sampel Air Hutan Mangrove

Lampiran 2. Hasil Isolasi Bakteri

Pengenceran 10™ Pengenceran 107 Pengenceran 107



Lampiran 3. Foto Hasil Identifikasi Bakteri secara Makroskopis
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Koloni 1

Koloni 2

Koloni 3

Koloni 4

Koloni 5




Lampiran 4. Isolat AHM4 yang Dikirim ke Macrogen

Lampiran 5. Foto Identifikasi dengan Pewarnaan Gram
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Lampiran 6. Hasil Identifikasi Molekuler dengan PCR 16S rDNA

165 o
Standard ID sar € _macrogen

Serfuraineg

165 rRNA service report

Order Mumber;  190527FN-021
Sample name ;  40_contg_1

Infermation
Primar Information
Sequencing Primer Mame Primer Sequences PCR Primer Name Primer Sequences
TGEF & (GGA TTA GAT ACC CTG GTA) 3 2TF 5 [AGA GTT TGA TCM TGG CTC AG) 3
907R 5" [CCG TCA ATT CMT TTR AGT TT) 3 1482R 5' (TAC GEY TAC CTT GTT ACG ACT T) &

Subject

WR_D74520.1 1512 2B 1503 ar 2ETS 0.0 146711475 L]
= CErels
Bactera Bacllaceae Baclius Bacllles cereus

=== Bacillus cergusigi:NR_115524)
I_l ------ - &D_contg 1

| Eacius cerews{giMR_1126310)

I Eacibus cermusigiMR_113264)
| F— FAciig ot dom L oidif(01A M7 47 206
| | e Bacilus preudomycoidesigl-HA_119581)

Bacilbg cereas(gi NR_114583)
‘ | === Bacilus cerewsighNR_DT4540)

e il cermusigi MR_115714)
-- - s RIS W O ARG FULSBEZE)
Bacilbus toyonensis{ghHR_1Z1761)

Characterization

Eadlli caume an aray of infections from ear infections to meningitis, and winary tract infections o septicamia. Maostly
theey poour as secondary infecSons inimmunadsTicdent hosts or othensizs compromised hosts. They may exacertats
previous infection by produdng tissue-damaging toxins or metsbolites that interfens with reatment

Badllus oereus causes two types of Tood poisoning in humans induding diarmhoeal syndrome and emetc syndrome.
Food poisoning results Trom s production of enterotaxins in the gastroimestinal tract. The dasaige of ingested B. cereus
spores keading o diarhoeal syndrome is 1057107 g 1 of ingested Tood, and 1057108 g 1 of ingested Tood Tor emetic
syndrome. Enterotoxins assodated with diarrhoeal sndrome are unnesistant to the addic conditions of the stomadh.
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Lampiran 7. Hasil Identifikasi Bakteri Penghasil SOD dengan Uji
Sekuensing 16S rDNA

Name  Llength Start End Description LinlAC length Stat End  Bit Raw E-valu Match Total Pet(%)

4D contig 1 1501 25 149 Bacillus cereus strain ATCC14S:PttNR 07454 1512 28 1503 2675 1448 00.00 1467 1476 99 Plus/Plus
4D contig 1 1501 25 1499 Bacillus cereus strain CCM 2010 PttjNR 10571 1535 21 149 2675 1448 00.00 1467 1476 99 Plus/Plus
4D contig 1 1501 25 1499 Bacillus cereus ATCC 14579, con hitt| AEDI6877. 5411809 9215 10690 2675 1448 00.00 1467 1476 99 Plus/Plus
4D contig 1 1501 25 1459 Bacillus ceraus strain IAM 1260°htt NR 11552 1486 1 1476 2675 1448 00.00 1457 1476 99 Plus/Plus
4D contig 1 1501 26 1459 Bacillus ceraus strain NBRC 1531t NR 11263 1476 1 1475 2673 1447 00.00 1466 1475 99 Plus/Plus
4D contig 1 1501 25 1457 Bacillus cereus strain JOM 2152 httjNR 11326 1474 1 1474 2671 1446 00.00 1465 1474 99 Plus/Plus
4D contig 1 1501 25 1499 Bacillus wiedmannii strain FSL\Rtt KU198626. 1540 21 149 2669 1445 00.00 1466 1476 99 Plus/Plus
4D contig 1 1501 25 1495 Bacillus cereus strain ATCC145:PttyNR 11458 1482 11 1482 2667 1444 00.00 1463 1472 99 Plus/Plus
4D contig 1 1501 25 1439 Bacillus thuringiensis strain ATChtt| CPO21061. 542759 361609 363084 2658 1433 00.00 1464 1476 99 Plus/Plus
4D contig 1 1501 25 1499 Bacillustoyonensis strain BCT-7httNR 12176 1544 13 1493 2652 1436 00.00 1463 1476 99 Plus/Plus

Lampiran 8. Sampel AHM4 dengan Forward

. _ ) ) ) ) | macrogen
File: 4D T33F.ab] Run Ended: 2019531 2:26:42 Sigmal (4144 44026 C:5526 T4313 (t}
Smple D TS Lawe3®  Bwespachg 1605086 14 baserin4I%3scms Pagelof?

1 0 i a % il b L k] 1 i 120

G0 100 4T3 A TOCT A 0T 0T TA8AGBGTTTCCO00CT T TAGTACTH AATT T AACO0AT TAAICACTCLODC TAB06ATT A€ BACLOCA AA0CTH AAACTE A4 A AATT B ACOSGAGCICAL
— N T s A B R A A1 f il i f i .'|1 '|..I i '|.|I sttt i A il |lI ..||II L

= D SPAS LR AT S YA T S § A A TR S L S RTAT S LA T ERA ) SIS 0 Sl N N L8 ] S L S0 S ALY Raa

Lt 140 150 160 0 160 130 2 2 m 2 T

CAAGOGGTHG MG TGTGET TTAAT TEG AGEAACGUG A AGAACE TTACCAGGTCT TGACATCET TG ALACOET AGAG AT AGGECTT CTC CTT GGG M G AGT GACAGETGGT GO AT GETT
NPT I T Y P el TITPTN TP PR TIETeY Akttt e it sl o

] f i i (I iy (A sl b
A A P P A A A R A AP U AR A L T e WA A

25 260 m T i L] 3 30 10 Hiy 50 EL ER
GTCGT CAGCTCOTGTCET G AG AT GTTGGET TAAGT CC OB AACOAGCECAACCCTTGAT CTTAGT TGOCAT CATTCAGT TGGGECACTCT AAGGT GACTGLCGOT GACAAACT GG A G0 MG ET GO

' e e fan f i . o LT oy A it TR N i A, ahit ffan 0
| i R 1 il ] i 1l A
A A S L o L L S s L S N Rl L U A L A R A
b i e 1] 20 b i 45l el i S5 o
QAT GACGTE TCATCATGCCCCTTATGACCTOOOCT AC ACACGT ACT ACAATAGACGGTAC QAGCTOC G ACC GOG AGATOO AGCT AATCTCAT A AACCOT TCTCAGTT CGaATTGT
Bt e ho i A fon e e Bl i ey i i fio Bl it A i i A fliy f
A b TR Al TR W L JUTTLERATYLRAA | [ !
L Y L P T e T A L AN AR

k 20 350 150 Aun 15 il a2

)] kL 32 E; ] b L) i
GOCTOCAACT COCCTACAT GAAGCTOGAAT COCT A0TAAT COU QI AT CABCATQCCACOATEAAT ACOTT CLCOOQCOTTATACAL ACCGCC OO TCACAC CALGABAGT TTOT AL CAC CLOAAD

AT Y i Mool
V[

I i . . . ’
1 i gy VI

TSI i Dhaiefnfi NI
Loy dpeadyidkedy f |_J|!1_|_'.!|'_LAU';.'_'L|_A|_I.|_L'LII|_'|_IL:J_J'I|”I'ILLI 11y -I"'£I|'
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File: 4D_783F.abl  Run Ended: 2010/3/31 22642 Sigmal G-4144 4:4006 C:5526 T-4313
Sample: 4D_785F  Lane:39  Basespacing: 16.053256 1184 bases in 14193 scans Page 2of 2

530 40 650 A6 &70 &hiE &0 a0 7o 0 T T
TCGGTHGGGET AACCTTTTGGAACCOGUCECOT A A AGGGGGACAG A AGAATGGGETGAAATET A AAAGGGE GAAAME AAAMAA ALAACAATTTTCTTG TTTT ACCCCOGGTT GRGGGGGETT AAC 00

e S L

= TE m TBY TH B0 BB &0 33 a0 830 BEG 37 BRG
A AGGEAGGGECA AGAT AACGGGHGT TCTCCC COGLCGGUCCTACCTTAT CAGAGCC GUUTTC AAGEATTC TTTTTCTTGT TTT G TC GG GTC GUGTC GTC @0C C U OO 00 ¢ 0CCC GIEe o ore

&0 S0 0 520 30 el 950 960 T 580 990 1onm
COCOr@Omes COTCmeCoooer Coooane ¢ QOO ooCCCmoC o oo OO O oD C DOOC © CIUCOCeC COCCCCe COCOIr COCC OO OO0 0 COniee Cooomotooor

1010 1020 1030 LEH] 1030 1060 107 Lk 1050 1100 1110 1120 1130
CCCCRECCCCCCeCos CC COCCMuCCor COEC COCCC COOC COCCCCOC O CCC COCODMO el COC COnCOUC QPCCC OCCCr DOCOC OO COC COCCCC@e OOt o0 orece

140 1150 1160 1170 1180
CCCCCCCCTOCCCOCCOCC@OCT COCOCC OCC COCCCC OO OCCC OO CCT
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Lampiran 9. Sampel AHM4 dengan Reverse

macrogen
File: 4D 00Rab]  RumEnded: 010551 2641 Signal G:3470 43674 €780 T5820
Sanpls: 4D W0R  Lane' 37 Bwsespacing 15.00776] 1383 basesin 1670 scans  Page ] of

10 b i 0 o 6l R i L] 100 it 10
COGTCGm TETECAGGECAGAGTGTTA T GGTTAACTTEAGEALT A A GGGEGE A0 CECTOT AT TAGEACT CATCATT TAC GGCGT GG ACTACCAGRET ATCT A TECTAT T TGO TCC

N (20 ;M M .lnlll "\W\’\ W' { VLl rﬂ 'IN'H il ir\ll Ly "M g rI"'. M i .'\' v "Jﬂ‘NA'I\'ﬁ"'N ‘f v

13 140 150 i
CEACGCTTTCGLGEOTL '-G'J'GJ‘C-G'l'J"\C'-(i'-t‘C'-G GJC(E(,L[J{‘GL(, (,Jﬁﬁl(il TRCTCes I\L(,lL‘l ALGOA lll(, LtﬂL‘ \L‘\C\lﬂﬁ Artee ~L‘JlJ(,ClL‘JJ(,JG(, CJL LT

e v

0 60 m il 0 30 i i 33 M 35 3 3T
TOCCAGTTTCCAATGACCCTCOACGETTGAGCC GTGAGC TTT CACATCAGACTTAAG A AACCACCT GEGOGCGETTTACGECCANT AT TCOGEAT AACGCT T GUCACCT ACGT AT TACC G GGET

L

150 i don 40 420 430 L] 450 din AT AR o S
GCT GGCACGT AGT TAGCCGTGGCTTTOT GGTT AGGT ACCGT CAAGGT GUCAGCTTATTCAACT AGCACTT GTTCTTCOCT AACALCAGAGT T TTACGAC COGAL AGE CTTCAT CACT CAC GE GECGT

mnwﬂx_u"'“] M‘l hl' li_q'l.l'll"l‘“f‘l'”r!"‘.kE'5'1‘ﬂ i'lll'iﬁ { Mﬂ'l'hﬁ Jr‘ﬁ"'n'- N'l p i .Sl.l"‘gl l.'."llﬁ""r‘!'\"ﬁ“l"l.‘rl.‘ﬂ .l(I|I ﬁ AJ"'II" il ;'M ataf it Wﬂni

il 5 53 36 k] il B [
TGETCOGTCAGACTTTCATCCATTGCOGAAGATTCCOT ACTGCTAC CT OC CATAGRAGT CTAGEC CATATCTCAGTCCCAGTGTGAC CAAT CACCCTCTCAGATCAACT ACGCATCATTRCCTTA

o e g G
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File: 4D_007Rab]  Run Ended: 2010/5/31 2:26:42  Sigmal G:3470 4:3674 C:7820 T-3320
Sample: 4D_O0R  Lane: 37 Basespacing: 15997761 1383 bases in 1670 scans  Page 1 of 2

30 (20 &30 1] &7 2] A T Tio T T T
GTGAGCCGTTACCTCACCAACTAGETAAT GOGACGOGHET CCAT COAT A AGTGAL AGCLGAAGCCGCOTTTCAATTTCGA ACLATGLGOTTC AR AATGTTAT CCGOT ATTAGLCCLGOTTT CC

A AR A AP A AP A PRV A AN Ay sl

Ti0 TEl ™ Tl T 0 il Ed & B0 B0 ki B0
CHGAGTTATCCOAGTCTT ATGGGE AGGTT ACCCACGTETTACT CACCCGTLCGECGE T AACTT CAT AAGAGCAAGE TCTT AATCCATTCGLTCGACTTGCAT GT ATT A GGC ACGE CGLCA BT GTT

YA AP e AP AN A P A e P e i

BH B0 500 "o 920 530 S0 350 960 57 a0 950
CATC TG CEAGAAAAAAMA TAAMAAMAMA AL L A AAAAAA AATTTITITITT TTTTIIT TTITT TITTTTTITTITITT TUITOTIT IT TITT W TTTITITTTIITITT TTIT TIT

L .-r'f’.‘wﬂﬁ. o e

1000 1010 1020 1030 1040 1050 1060 16T 1090 11 1119
TTTIITT TTTTITIT TTTTTITITTT TTTTTITT T T TTTTTTITITIT T I T TTIT TITITT T TTTOTITT TIT TTTTTITITITTT T TITTITII T TITT I TITT TTTTOT TTTTTIT 17

120 100 1140 1150 1160 1170 1150 1190 1200 1210 1210
TTTITTITITTTT W TITTTT ITT TTTT T T ITTTT TTTTTIT TTTTTTITTT T IITTTTITTI T ITTIT TTT T T TTITTTITT ITTIT IO T TITTTTTIITTTTITT TTT T 1T TTTTITTT
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Lampiran 10. Tanda Bukti Uji Aktivitas Superoksida Dismutase
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Lampiran 11. Hasil Uji Aktivitas Superoksida Dismutase




Lampiran 12. Alat Praktikum
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Inkubator

Autoclave

Oven

Vortex
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Jarum Ose dan Jarum Ent Lampu Spiritus

Micropipet Gelas Ukur

Beker Gelas Mikroskop Binokuler
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Alat sentrifugasi Sonikator

Pipet volume Kapas lidi

Batang pengaduk Spuit 1 ml



55

Objek glass Mikrot tip

Ice box




Gel Ice Mikrotube

Rak tabung reaksi Cawan petri disposible

Lampiran 13. Perhitungan Persentase SOD

Keterangan : Blank 1 =0,149
Blank 2 = 0,032

Blank 3 = 0,098

(A blank 1—A blank 3)—(A sampel—A blank 2)

0 . 0
Rumus : % SOD : A blank 1A Dlank 3 x 100%

(0,149-0,098)—(0,054—0,032)
0,149-0,098

x 100%

1. Isolat AHM1 ;

:56,86 %

(0,149-0,098)—(0,058—0,032)
0,149-0,098

x 100%

2. Isolat AHM?2 :

149,02 %

(0,149-0,098)—(0,049-0,032)
0,149-0,098

x 100%

3. Isolat AHM3 :

166,67 %

(0,149-0,098)—(0,042—0,032)
0,149-0,098

x100%

4. Isolat AHM4 :

:80,39 %

56
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(0,149-0,098)—(0,060—0,032)
0,149-0,098

5. Isolat AHMS : x 100%

145,10 %

Lampiran 14. Komposisi dan Pembuatan Media

1. Brain Heart Infusion (BHI)
Komposisi :  Sari otak anak sapi 12 gram

Sari jantung sapi 5 gram
Proteose pepton 10 gram
Bacto dextrose 2 gram
NaCl 5 gram
Dinatrium fosfor 2,5 gram
Bacto agar 15 gram
Aquadestilata adlLpH=74

Cara Pembuatan
Reagen-reagen di atas dilarutkan dalam aquadestillata sebanyak
1000 mL, dipanaskan sampai larut sempurna, kemudian disterilkan dengan
autoklaf pada suhu 121°C selama 15 menit dan dituangkan dalam cawan
petri (Bridson 1998).
2. Nutrient Agar (NA)
Komposisi: Beefextract 3 g
Pepton 5 g
Agar 159
Akuades ad 1000 ml
Cara Pembuatan
Akuades sebanyak 100 ml dibagi menjadi dua, satu bagian untuk
melarutkan Beef extract dan peptone dan sebagian lagi untuk melarutkan
agar. Agar dilarutkan pada sebagian air kemudian diaduk. Akuades
sebagian digunakan untuk melarutkan pepton dan beef extract. Bahan yang
sudah larut dituangkan ke larutan agar dan diaduk sampai homogen,

kemudian dilakukan pengukuran pH media dengan mencelupkan kertas
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pH indikator. pH yang belum netral dapat ditambahkan HCI/NaOH sampai
netral. Media yang larut dimasukkan ke dalam labu Erlenmeyer dan
disterilisasi dengan autoklaf dengan suhu 121°C selama 15 menit. Media
steril dituangkan ke cawan petri steril secara aseptis.

Lampiran 15. Informasi PCR 16S rDNA dari Macrogen

Hurnanizing Genomics

macrogen

16S rDNA region Sequencing Analysis
PCR machine: DNA Engine Tetrad 2 Peltier Thermal Cycler (BIO-RAD)
PCE product punification: mulbscreen Slier plate (Milhpare Corp.)
Sequencing Kit : BigDhve(R) Termmator v3.1 Cyele Sequencmp Eit (Apphed Biosystems)
Sequencer: ABI PRISM 37301 Analvzer (%6 capillary type)

_____ --——- Information-

Primer Information

PCE. Proner Mame Primer Sequences

27F 3 (AGA GTTTGATCM TGG CTC AG ¥
1492R. 5" (TAC GGY TACCTT GTTACGACTT) ¥

Sequencing Primer Name Primer Sequences
TRIF 5 (GGATTA GAT ACC CTG GTA) ¥
QTR S (COGTCAATTCMT TTRAGT TT ¥

Method

The promers 27F 5" (AGA GTT TGA TCM TGG CTC AG) 3" and 14582R 5" (TAC GGY TAC CTT GIT
ACGACT T) ¥ were used for the PCE. The PCE. reaction was performed wath 20 ng of genommce DMA a5
the template m a 30! reaction mixhwre by using a EF-Tag(SolGent, Korea) as follows: actvation of Tag
polymerase at 83 °C for 2nunutes, 35 cycles of 85 °C for loumutes, 55°C, and 72 °C for lnumutes each
were performed. fimshins with a 10-minute step at 72 °C. The amphfication products were purified with
a mmltiscreen filter plate (Milhpore Corp., Bedford, MA, USA). Sequencng reachon was parformed
using a PRISM Bizlhe Terminator v3.1 Cycle sequencmpg Eit. The DMA samples contammg the
extenzion products were added to Hi-Dh formamide {Apphed Biosystems, Foster City, CA). The mixtwre
was meubated at 95 °C for 5 mm, followed by 5 mun on e and then analyzed by ABI Prn=m 373031
DNA analyzer (Applied Biosystems, Foster City, CA).



