LITTAFIN 1 EEESSSS eme—
y — ,"':"fr, (

TUNAWA DA BAYA. = o o

i VS

¥ o
- -
= 0 =il
| ik . »
= .
ﬁ""%_‘

f
| "Daga: ABRAHAM TN
' Zane Gogé: ALBERT LENGABA
Y L F ;
% S e R P hl'ﬂ*m=';<1_’. }"




FOREWORD

Investment in research and development has proven to be a driving
factor for economies in developed countries and is included on the
African Union agenda as a solution to poverty and other socio-economic
problems. There is a consensus that supporting science and technology
will contribute to the creation of knowledge economies in Africa. Indeed,
science communication and engagement can bridge the knowledge gap
between academia and the general public in Botswana and elsewhere.

“Where Science Meets Fun” is the motto of Genome Adventures, an
innovative Wellcome Trust-funded community engagement initiative of
the Collaborative African Genomics Network (CAfGEN). CAfGEN is a
member of the Human Heredity and Health in Africa Consortium
(H3Africa) and is coordinated by the Botswana-Baylor Children’s
Clinical Centre of Excellence (COE)- a key partner to the Ministry of
Health. Genome Adventures utilizes capacity building workshops,
educational comics, and social media to engage community
stakeholders, media practitioners, and the general public - especially
the youth - in furthering the understanding of genomics and biomedical
research.

This four-part Genome Adventures comic book series aims to educate readers on the history of heredity
and genetics, the structure and function of DNA and genes, the link between genomics and health, and
the process for enrolling in a biomedical or genomics research study, including ethical issues pertaining
to informed consent, sample shipping and storage, and community engagement.

This first issue of the Genome Adventures comic book series - Blast to the Past: Kitso Explores Heredity
& Genetics - is the result of many months of development by a diverse team of writers, editors,
reviewers, and advisors. The team’s collective love for biomedical science, African history, Batswana,
and the important role of women in science shines through the pages of this book.

| would like to acknowledge the Wellcome Trust for supporting Genome Adventures and to thank them
for their vision “to improve health by supporting bright minds in science, the humanities and social
sciences, and public engagement.” | would also like to thank all members of the Genome Adventures
team and appreciate the generosity of The Botswana Gazette newspaper, and the Printing & Publishing
Company Botswana (PPCB) for assisting with printing and distribution of the comic books. Last but not
least | want to thank the Botswana-Baylor Children’s Clinical Centre of Excellence for bringing together
this wonderful and innovative endeavor.

Science should no longer be seen as being confined solely to laboratories. Rather it should become an
integral part of our daily lives and each of us should participate in its development. This approach of
simplifying complex scientific concepts and communicating them in an educative yet entertaining way
is an important step towards achieving that reality. Each Motswana, young or old, who reads these
books, will be taking our beloved country a step closer to closing our Vision 2016 Pillars of an Educated,
Informed and compassionate, just caring nation

Dorcas K Makgato
MINISTER OF HEALTH
REPUBLIC OF BOTSWANA
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Tl ik SHUGABAR MUTANE NA, EN
oo 4 -*}:-j-' BATSWANAIINA KAMA DA
_ - MATSAKAITAR KAKA, AMMA
BARKAI SUNA NA KITSO. INA e y
bbbl S et NINE SHUGABAN KUNGIVAR 6ENOME ?;;;g;i E“GF:,"E;SE‘D:‘; A
GIDAN 60660 NA. INA SHA'AWAR. ADVENTURES (DUK ABUNDA KAKANNINMU! DA WADANNAN
AN HAIFE NI DA CUTAR SIDA KGOSIDADT ZAT GAYA MAKU) INA DA BIN. INA IVA (XD DA.OR
AMMAN WANNAN BAT MAIDA NI SIDDABARU MAI KAYATARWA DA HAR 2.5 SN 0 CVC D
BAYA BAI ZAN IVA SHIGA BANGO KUMA ZAN IVA  Ccrii 0 oA
BACEWA NI DA KEKE NA. KUMA BA IYA  powasy ABUBUWA MASU BADA
KAR SHI BA KENAN- (INA FASSARA AL'AJABI!
MAFARKII)

SUNA NAN PHODISO,
AMMA KUNA IYA KIRA

NA "60660". INA (5
RIKON DIYAR SUNA NA XEAO-TCGAI (KO XT A O = - G
'VAR-UWA TA KITSO SAUKAKE). INA ALFAHARI DA NI Pl i 5.1
BAYAN TA RASU, MUTUMIN SAN NE- WASU NA e
KUMA INA KAUNAR KIRAN MUTANEN MU " MUTANEN s

KITSO KAMAR YADDA 17 DAJI" KO "BASARWA~. NI MA i g

NAKE KAUNAR SHAMARARREN TARUMI WANDA ke (o = (§
SAURAN YARA NAI 1 / . IVA ZUWA ZAMANI DABAM DABAMI [ % =
MUNA ZAUNE TARE A / MA'ANAR SUNANA “KAIFIN-HANGE" [~ | 4’ o
TLOKWENG, A WAJEN SABODA KAIFIN GANI NA KAMAR 17, ¥ ¥ &
EARIN 6ABORONE- \ WUKA, ZAN IYA HANGO ABUNDA i

KILA MUNA ZAI FARU NAN GABA. %5

MAKWABTAKA DAKUI '{\\! ;

SUNA NA MMATLI.NI DAN
BINCIKE NA KIMIYYA NEI
KUMA NA IYA SIDDABARU
NA MAIDA ABUBUWA
KANANA DA IDO BAYA IVA
GANI, HAR MA DA
MUTANE! INA SHA'AWAR
ABUBUWAN KAYATARWA
DA KIMIYYA KE TAIMAKA
MANA WAJEN GANOWA
KUMA ZON 50 A
BOTSWANA, YAN MATA
DA YAWA 5U ZAMA YAN
KIMIYYA KEAMAR NII

BARKAI KAMAR YADDA
SUNANA YAKE, INA SON
FASAHA. KU DUBA JIKI
NAI RABI NA NA'URA,
RABIN KUMA MUTUM.
INA DA BASIRA KUMA
INA SON AMFANI DA
NA'URORIN ZAMANII =
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WATA SAFIYA A HILIN WASAN ASIBITIN YARA
TA EGALAGADI, ASIBITIN YARA MASU CIWON

SIDA...




INA LAFIYA, NA 60DE

AL KEANA A TAWAGAR
KWALLON KEAUYEN
KU Ko?

: INA LAFIYA, YANZL NA &AMA
WASA DA ABBLUEAI NA

EANA TSAMMANIN
TAWASAR KU NA I¥A
EADA ZEBRAS? TAWAGAR
KASAR BOTSWANA?

HAHA! KOF TOH ALLAH
BAKU SAAI

| BANE! MU NE
TLOKWENS RHINOS!
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DEAR M YARON, B;FARXO ZAMU AHSH
WANMAN WASIEAR NA SAYYATAR - AMFURORIN JINT.
BINCIEEN NAN TAT TAYA MU ]
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[ AMMA ME YASA SUKE
BUKATAR JINI NA DAN

SABODA SUNA 50 SU SAN
YADDA YARA KAMAR KA SUKE
KAMA cIWO DASA HIV DA TB.

EAWAL KA TAFT DA WASIKAR
DAKIN KA, SAT KA KARA

| ;: DA NA SANI NA 54 MAKA SUNAN
L MALLAMIN TAMBAYAI

.SAIMH KARANTA TAKARDAR







NI SUNA NA KEOSIGADL.
NICE MMATLT. ZAN KOYA MAKA KOMT SAME
DR. MABOKD NA GANIN SHI NE DA SECRET CODE NA MUTUM, EARFINA NA

NI SUMNANA DR,
SHUEARAN WANMAN TAWAEAR I¥A MAIDA KA KARAMI SOSAT HAR 6A

MABOKD, . NA IYA
EARANTA TUMANIN
MUTUML. ELMA NA 54N n AMMA NI NE SHUGABAN MUTANE BASU SANIN KA.
ME KAKE TUNANI ; ’ - MU NA GASKTYA
DA SANDAR TAFIVA TA, INA DA

5 DUE WATA HIEIMA DA EARFIN
KUMA YANZU NA S5AN KANA ! A INMU NA DA,

TUNANIN WANNAN WASIKAR.
MUN Z0 MU TAIMAKEA MAKA NE
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KAIl DA AGSKE? ,

KAMAR SIHIRI| KAT 1 50 WoR, SHHHHHHI. ... NI NE

FA, ME KA IYA YI? X6AO TCGAT. KANA
i IVA KIRA NA XT. INA

I¥A SA KA KA BACCE
KUMA INA IVA KAI kA

MUN Z0 MU KAT kA
ZUWA ADVENTURE




KAR KA DAMU KITSO, BA ABUN DA
ML’ TAFT WATE MU HADU DA WANT ZAT SAME KA TARE DA MU,
DAN TAWAEAR MU, MU HAL A KAN AUNTY BIN KA KO SANT BAZA
TAYT BA CEWA KA TAFL. KA
TUNA, INA EARANTA TUNANIN
KA,

"CEEAN CHOO NX'AE DI TAMA A, QAE TA A TS'ENE C60A
NA KA UU TA A 6AA TA DI NI cff NE KHOE NE KOEI
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KUNSHE MU EIKIN HAYAKIN KT KUMA KD
MAIDA MU LOKACTN KAKANIN MU NA €EN







HAREA DA ZUWA
EYALEYAWAN JIRET NA,
DON ALLAN TAUNA KA
SA BEL DIN KA

MNAEA? DALLAHT KADA KA
8 YT KATON EALZAMU JE TUDUN
[ TSODILD YAMNZU. MARANYANE, ZAN
i AMNSHE KT DASA NAN

ZAKA SAMU EAN KA WATE DAURE A
KEAN BISHTYAR MORULA TDAN NA EARA
JIN EALAMA DAYA DAGA BAKIN KA.

TSAA TSI EUU NCAMA!
MAKA? DALLAMY EADA KA
¥T KATON EAD

TSAYA MANA, AL NA FI
A I¥A TLRL. Mr
YASA TAKA ANSHE NI?
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SABODA YANEUNAN ASALT NA
ZAMUGE. SAURARA VARD, EANA
EANT BAN I¥VA TASHI BA?

KAR KA DAMU DA SU BIYLN
NAN EITSO, BASL TABA BARI,




BAREA DA ZUWA KEASAR MUTANE
MA, EN SAN. AMNA £F MASY
MUTANEN DAETD KO BASARAWA
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NAN NE DAYA DASA
ETEIN WURAREN DA
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M EAEANIN MU NA DA DAYA NE DA

Bl 5L KAMAR MUTANE DA YAWA
Wl DAGA CTRIN MU, HAR DA KAMAR
3 Ll

-----

TN HAR MLUINA DA KAMMANNE DA

YAWA, ME YASA BA ML EAMA DA
Bl TUNAN S KUMA MUNA DA HARSH
' DABAN D AZAN

EAMIN AYT BABAR HIJIRASA,

EUNGIVAR MUTANEN 54N ITA DABTU SUNE HALAYE DA KE BA DL
EF BABBAR KLNEIYAR DAYA DASA CTKIN MU EAMMANNT
MUTANE A DUNTYAR NAN f MASL MUSANMAN, EAMAR KALAR
MASL DABIV MASL "ol TDAMNUN ML K0 SIFFAR

BAMBANCT al KUNNURAN MU



ARWAL WASL LITTATTAFAL A cIRIN JIKIN ML DA KE BA - WASUN ML BASY TASHI
SHT WHARNIN DABIUN MU SUMAN SU GENES. BAMU . BA DAFA WANNAN YANAYIN SAT
EAMA DA JUNAN MU SABODA GENES DIN MU ‘ KIRAN HALAYEN MU BASL FUSKEANCT CANET 8BA DA
DABAN-DABRAN NE. - PHENGTYPE

DA EAKANNIN MU NA DA SUEA ¥T
HITIRA, KAMMANIN SU SUN
CHAMEZA SUNA BAYYANA WASL ALAYE.

FAVIN DA WASL SUNA HLTIRA, HALAYEN 50U NA
CHANIAWA DAN 50U DAIDAITA DA YANAYIN
KASASHEN DA SUKA SHIEA. WASLY SAT SUIEA ZAMA
MUTANEN DA MUKE KIRA BANTU, DAGA SU AkA
SAML EN EABILAN ZULLIS, XHOSAS, HAR DA
EN TSWANA, EABILA TA KENAN.

KUMA ANA KIRAN NAZARIN

FARDAR HALT HALITTAR
SHUKE-SHUKE DA DABBOBT SUMA SUNA i JENE, MUNA TARE?
DATDAITAWA DA YANAYIN EASA, SUNA BA
KWAYOYIN HALITTUN SU ZUWA 64
YARAN SU, WANI TSARIN DA MUKE KIRA
EADAR HALT.
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BART MU ¥T TAFIYA ZUWA WSE S
SHEEARL SUDA DARI DA BAY A ZLIWA

YANZL DAN MU KEOYA WASU
ABLBLWA MASY MAMAKT 5A
DABBOBI. HEBL TWENDE MI

WATNCEN SHANUN
MEOLE NE. KEAHOHIN SU
SU NE SHAHARARUN
HALAYEN 50U

SUMNA
KLMA 5L
DA M &
BAN TABA SANIN
IRIN 50 BA

| KAKANMNINA NA DA NE SU 5
P8 SUKA ZABA HALAYEN SU NA : U SABODA GIRMAN JIKIN 5U DA FARAREN
MUSANMAMN. SUNE AKE CE P EAHUNNAN SU MASU GIRMA DA SASSAKA
MA MAKIYAYEN BANTU RIN SAMA. ZABIN WADAN NAN DABILMN NA A
KO MASU KIWON SHANU i CIKIN ILTMIN MU NA ASALT,
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by e TOH, WASU SUN KEARBA CEWA ANA KIWON SHANUN (ANKOLE)

o AL, MUSANMAN SABODA EYALN KAHHUNNAN SU- MASU
Lol MANYA - MANYAN EAHO AKE BA SARKT- AMMA KAHUNNAN NA
: i1 4 MASL AMFANT: SUNA TSARE SHANNUN KUMA SUAN TAYA SU
\ / 4 3 ) FIDDA ZAFT DAGA JIEIN 5U.
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SHI ¥ASA MASU BINCKEN ASIBITIN KA

YANEU KA &A BA MUTANE KADAI KE SUKE 50 KA SHIGA BINCTKEN SU NA

DA DABIU NA MUSANMAN BA,

DABBOST N DA SU WA HALITAR JINI, DAN SU FAHIMCT

DABTUN KA NA MUSAMMAN, AMMA
YAMNEL BARI MU EARA KOYAN WASU
ABUBUWA GAME DA DABIU, KO?

WANMNAN ITA CE SHEKARA 1985
MUN SHIGA LAMBUN
AUSISTINIAN ABBEY NA
5T. THOMAS, A KASAR
DA AKE CEMA
CZECH REPUBLIC.




WANCEN MUTUNEN SUNAN SHI MEDEL. )
SHI MOMNE NE WANDA EE 50N SHUKAR WAKE MENDEL YAYT BINCIKE IRI IRT DA SHUKAR
WAKE. BINCIKEN SHI YA SHIRYA TUSHEM FILIN
‘ HALITAR JINI NA ZAMANI

o e, G ee | se o
BA ZAI I¥VA JIMN EA EQ o S EOL T | BT
EANIMN KA BA. BABL MAT

EANIN MU, KA TUMNA

MANDEL ¥A SHIGA RUDANI &AME DA
WANI YANAYI DA WASU DASA CIKIN IRI
WAKEN DAKE LAMBUN 5A SUKA BANBAN-

TA ¥A KUMA EASA GANE YADDA WASU

DAGA CIKIN IRIN
SUKEA BAYYANA

WASU DAGA CIKIN WAKEN NADA LAUNIN
EWARAI DA GASKE! TSIRREN WAKE NADA MAZA

DORCOWA, WASU KORE, WASU HUREN
WAKEN NADA LAUNIN SHUDI, WASU FARARE. DA MATA SUMAI MANDEL ¥A DEBO GARIN HURE
I - - \ DAGA IRI DAYA ¥A SAKA MA WANI IRIN NA

WASL TSIRAREN DOGAYE, WASL GATERU.
13 UMNA MAANISHA EAMA WABANTL DABAM, IRIN WAKEN DA AKA SAMU DAGA NAN

WALIVYO WAZALTSHA NGOMBE? NE AKA SHUEA AKA SAMU
i TSIRREN WAKEN YARAI
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DAYA DASA CTEIN SWATIN DA YAYI, YA SIREA WAEE MATL H DUKA KAMNANAN SHUFOEETN SUN BAYYANA
URE SHUDIN DA MATL HURE FART DON YASA ABUNDA ZAA HAIFAR, I HURE MAT LAUNIN SHUDT
SHIN ZA KU ITYA GANE YADDA KAMANNUN SABON
IRIN WAKEN DAYA TSIRO? ‘

HMM. . . ZAN ¥I TSAMMANIN
SHUDI MAT HASKE SOSAI? J
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) CARPEL MATURES WTO POD

HAKIEA 3 SUN FITO SHUDI KUMA
AMMA MENDEL BAL 6AMA BA. SAT ¥A ] | DAY ¥A FITO FARI
DAUKA DAYA DAGA CIKIN EANANAN %
SHUEACKIN MASU LAUNIN SHUDI ¥A DUKEA SHUDE KUMA, INA
KIWATA SU DA WASU MASU TSAMMANI? AMMA YA ZA A SAMU DA
HURE MAT LAUNIN SHUDI. ME FARIN HURE DAGA
I¥AYE MASU SHUDI?

€) sTamen resovAL ) POLLEN TRANSFER

MENDEL ¥A BAYYANA WANI ABUN DA AKE KIRA
RINJAYAR HALITAR JINI, ¥A GANE CEWA WASU
DABIUV, KAMAR SHUDIN HURE, NA RINJAYA- KO SUN
FI KARFI-FIYE DA OPPOSITE DIN 5U. ALAL MISALT,
FARIN HURE




FARIN YA EASANCE YANA "BACCI™ A CIKIN
YARAN AMMA ¥A "TASHI BACCT™
A CIEKIN JIKOEIN

INA RUBUTA BISHIYAR IYALIN
l SHUKAR WAKE.

XT, ME KAKE ZANA WA
A KAN BANGO

EUMA WANAN SHINE ABUN
DA MASANAN KIMI¥A KEKIRA
PEDISREE

TOH ZANAN KO0 YA ISA HAEANAN,

TSOHO, DIBA KA &ANIT

MMEA, EAMA VILMBE VINSINE UNA NAEALA
MBILT YA KILA KINASABA, VIITWAVYO
ISR ALELL LAKINI MMEA UNAWEZA KUTOA ALELT
A Ty Rt MOTA TU KWA MTOTO. HERUFT KUBWA 'A'NT

ALELT YOTAW, WA
DIN SUKE WAKILTA? ANAYOTAWALA WAKATT HEAT

NDOEO 'A'NI ALELT ISIVOTAWALA.

DUK INDA EASA ‘A" EASAN
SHUEAR WAKEN ¥A SHAWARCT
HURE MAT LAUNIN SHUDI,

WANCEN MUTUNEN YAMNA DA

EAMANAN A'S KAWAIN SHI

YASA YAKE DA FARAREMN
HURE EAWAI
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EAMAR YANDA EA GANI, AKWAI
EADDARA 1 DAGA 4 CEWA WATNNAN
IVAYEN MASU LAUNIN SHUDI NA DA

BOYEYEN FARIN ZASU HAIFI FARIN DA,
BARI IN FIDDO DI NA IN NUNA MAKA.
KA A7 DA DAYA KADAIL KE DA &U0A
BIVU- ALLELES MASU KARAMAR A~

FATAN BAEA JIN TSORN KOYAN MANYAN EALMOMIT A
LOKACIN DA SHUKA KE RIKE DA MASU IRI DAYA,
EAMAR AA KQ AA, SHINE AKE CE MA (HOMOZY&OUS).
A LOKACIN DA SHUKA KE RIKE DA DABAN-DABAN,
EAMAR AA, SHINE AKE CE MA (HETEROZY&OUS)

I GA HANYAR DA ZAKA IVA TUNA SU- HOMO
SHINE "IRI DAYA™ KUMA "HETERD' SHINE “DABAN-
DABAN™. HARRUFAN SU KE WAKILTA (6ENOTYPE) KUMA
LAUNUKAMN SHUDI DA FARI KE
(PHEMOTYPE)

MEMNDEL ¥A MAIMAITA WANAN GWAJIN 50 DAYA-
WA-DAYAWA. YA SHUEA WAKE FIYE DA 10,0000 YA
GANE CEWA TSAWOD NA RINTAYAR GATYERTA,
LAUNIN DOROWA NA RINJAYAR KORE, KUMA NA
RIMNJAYAR TAMOJTI, DA SAURAN SU. ..

AMMA BAN SANE BA. INA

(RECESSIVE ALLELE) DIN KE

BOYE WA? YA GATARTA KE
BOYE WA A CIKIN SHUKA MAI
TSAWO KUMA YA LAUNIN FARI
KE BOYE WA A CIKIN FURE ME

MENDEL ¥A TAMBAYA KEANSA WANNAN TAMBAYA,
BAI TABA SAMUN CIKAKKAR AMSA 64 WANNAN
TAMBAYAR BA, AMMA DAGA BAYA YA EAMMALA
CEWA WANI WURI A CEN CIKIN WADAN NAN

SHUKOKON, AEWAIL WANI (SECRET CODE)

WHOA! WANI (SECRET
CODE)? DAMA INA DA
(SECRET CODE) NI MA.

EANA DAl KO WANE ABU
MATL RAI NA DA (CODE)




MISALI, DUK DA BAEA TABA SANIN KAEAN-EAEAN
KA BA, KITSO, AMMA BA SHAKEA EANA DA HABAR
SHI. KEAMAR ACE EANA DAUKE DA WASU DIN SHI
TARE DA KAI DUK IMNDA KA JET

DA EASKE YAKET KEAKANIN KA NA DA NA
NAN BOYE A CIKIN (SECRET CODE]

AL ZAN CE BA ZA KA
TABA TAMBAYA BA.
DAK.ITA x.n SANI

TUKQ KATIKA MAABARA YA CAVENDISH
ILI¥OKG CAMBRIDGE NCHINI UINGEREZA.
NI MWAEA 1952, HAWA JAMAA NI JAMES
WASON NA FRANCIS CRICK. WANAEARIBIA

EUFLUINUA SIRI YA MAISHA.

WHOAI WA CECE WACEN MATAR KUMA ME
TAKE RIKE WA A HANNUN TA? MUKULLIN
(SECRET £ODE) NE?

WA CECE WANAN MATAR DA BA'A SANI BA?
ME TAKE RIKE WA? SHIN WATSON DA CRICK
ZASU YI CRACK THE SECRET CODE? KO
KITSO ZAI MAKALE A LOKACIN DA? KU SAU
RARE KASHI NA BIYU NA 6ENOME
ADVENTURES COMIC BOOK SERIES
DAN SU SANI!



KIMIYANCE

ALELI- DAYA DAGA CIKIN KWAFI BIYU NA (GENE). MUTANE NA DA (ALLELES) GUDA BIYU GA KO WANE DABIU KO HALAYE, DAYA DAGA
UWaA, DAYA DAGA UBA.

C0d- GWAJIN (LAB) DA KE AUNA YAWAN (CD4 CELLS), WANI IRIN (CELL) MAT FARIN JINI DAKE TAIMAKA MA JIKI YAKI DA CUTUTTUKA,
A CIKIN SAMFURIN JININ KAANNA AFANI DA 5HI DOMIN SANIN KO RIGAKAFIN JIKIN MUTUN NA AIKL

RINJAYE- (MAI RINJAYA)- KWAFIN (ALLELE) KO (GENE) MAFI KUSANTAR MAI SARRAFA WANI HALI A ZURIYARSU; ALLELE DIN DA KE
NUNA KANSHI KO DA MUTUM KWAF! GUDA DAYA KADAI YAKE DA SHI NA ALLELE DIN. MUSAMMAN, ALLELE DIN IDANU MASU LAUNIN
KASA SHI KE RINJAYA, SABODA HAKA MUTUM NA BUKATAR KWAF! DAYA NA ALLELE DIN KAWAI DOMIN YA SAMU IDANU MASU LAUNIN
KASA

GENE - WANI BANGARE NA KOWANE (CELL) DAKE DAUKAR BAYANIN DA KAYYADE FASALI KO HALAYE DA AKE GADO DAGA IYAYE.
HALITTAR JINI DOMINANCE= A LOKACIN DA WANEIRIN HALI NE MAFI RINJAYE KO DA KARFI FIYE DA M
HALITTAR JINI- NAZARIN KWAYOYIN HALITTU DA KUMA GADAR HALI

GENOTYPE- DUKAN (SET) NA GENES A CIKIN WANI ABU MAI RAI; KWAYOYIN HALITTU - KO SAITA NA ALLELES DAKE NUNA WANI
HAAYYAR KO HALI (PHENOTYPE] A CIKIN MUTUM.

GADAR HALI- TSARIN WUCEWAR HALAYE DA KWAYOYIN HALAYE DAGA IYAYE ZUWA ZURIYARSU.

HETEROZYGOUS - SIFFOFIN GENE GUDA BIYU MASU DABAN-DABAN-DAYA DAGA CIKIN 'UWA' 5A1 SAURAN DAGA CIKIN 'MAHAIFI'
DABAN-DABAN; ABU MAI RAI NA DA ALLELES GUDA BIYU DABAN-DABAN / KOFE NA GENE.

HIV: WANI IRIN CUTAR DA CEWA INFECTS HALAKAR DA JIKI TA RIGAKAFI DA TSARIN

HOMOZYGOLUS- IRI BIYU NA NAU'IN GENE - DAYA DAGA ‘UWAR' DA SAURAN DAKE CIKIN ‘MAHAIFI'IRI DAYA NE: A LOKACIN DA WANI
ABU MAI RAI KE DA WANNAN ALLELE DIN GUDA BIYUY KOFE NA GENE.

PEDIGREE= JERIN KAKANNIN MU NA DA. IYALIN ITACE, HOTON DA KE NUNA GADON WAN! HALI KO CUTA TA HANYAR (SEVERAL
GENERATIONS)

PHENOTYPE ~HALAYE NA MUTUM DA AKE IYA GANI. MISALI LAUNIN 1DO, LAUNIN GASHI

PUNNET SQUARE- ZANE DA AKE AMFANI DA SHI DOMIN A HANGO WANI SAKAMAKO NA MUSAMMAN NA KIWON GWAJN, MASU ILIMIN
DABBOBI NA YIN AMFAN! DA SHI DOMIN SANIN YIWUWAR ZURIYA GA SAMUN WANI GENOTYPE NA MUSAMMAN.

RECESSIVE ALLELE- KWAFIN ALLELE/ GENE WANDA YAFI YUWA ZAl ZAUNA A BOYE A CIKIN ZURIYA. ALLELE DIN DA KE NUNA
TASIRINSHI KAWAI A LOKACIN DA WANI MUTUM YANA DA KOFI BIYU NA ALLELE DIN. ALAL MISALI, ALLELE NA [DANU MASU
SHUDIN BULA SHI NE RECESSIVE DON HAKA IDAN WANI MUTUM YANA DA IDANU MASU SHUDIN BULA, YANA DA ALLELE KOFI GUDA
BIYU NA ‘BULAN IDO",

DABIU- TAKAMAIMAN HALAYEN JIKI NA ABUBUWA MASU RAI DA KE YIN MU MUSAMMAN KAMAR LAUNIN IDO KO GIRMAN JIKI.
MUN GAN DABIU DAGA IYAYENMU.,

DA TARIN FUKA- AN DAUKE DA KWAYAR CUTAR KWAYAN CUTA DA CEWA ZAI IYA SHAFAR KUSAN DUK WANI NAMA A CIKIN
JIKI, MUSAMMAN CIKIN HURU

KWAYAR LOAD- MAAUNIN YAWAN KWAYAR BARBASHI A CIKIN WANI ABU MAI RAI, MUSAMMAN YAWAN EWAYOYIN CUTAR HIV
A CIKIN JINI.

SETSWANA TERMS

DUMELA — GREETINGS; HELLO; PLURAL — DUMELANG.

RGALAGADI- SETSWANA TERM FOR THE KALAHAR! DESERT

MMAMME - MADAM; MOTHER.

MORULA - A COMMON TREE IN BOTSWANA AND SOUTHERN AFRICA WITH EDIBLE FRUITS.
MOSIMANE - A YOUNG BOY.

RRA/RRE - 5IR; FATHER.

THOBANE — A TRADITIONAL WALKING STICK.

EISH! = AN EXCLAMATION EXPRESSIVE OF SURPRISE, FRUSTRATION, DISAPPROVAL, ETC.
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AMINCEWA

WANNAN COMIC LITTAFI NE SAMFURIN NA HA] IN} O} ARIN DA WADANNAN:

SHIRIN TSIWURWURI DA ZANE: EDWARD PETTITT, ABRAHAM MAMELA NA ALBERT LEKGABA
SCRIPT MARUBUTA: TIDIMALO DENNIS, TIERRA HOLMES, DANIEL KOEHLER, NATASHA MORAKA, AAMI-
RAH MUSSA, JONATHAN STRYSKO, TSWELELOPELE MASUTLHA

EDITOCH (MEDICAL)/KIMIYYA: MASEGO TSIMAKO-JOHNSTONE, SEBALD VERKULIL
AIKIN MATAIMAKANSA: THATO REGONAMANYE, TAPIWA KANGWA, ZACK BONZELL, OMPHILE MORAGI,
LEMOGANG MOSIE

EDITOCI MATASA: ANNAH KETLAARENG, KETELELO MOAPARE

TAWAGAR BINCIKEN CAFGEN: (BOTSWANA MUSLIM ASSOCIATION); CINDY KELEMI (BONELA); NONTOM-
Bl KRAAI (INTERNATIONAL LINKS); IRENE KWAPE (BOCAIP); PHENYO MAHUMA (BCC); ALICE MOGWE
(DITSHWANELO);

KGORELETSO MOLOSIWA (BONEPWA+); ONKEMETSE MONTSHEKI (CHILDLINE BOTSWANA); JOB
MORRIS (SAN YOUTH NETWORK); KAGO MOTEKETELA (YOUTH MEMBER); BUYANI ZONGWANI (MISA)

DABARUN JAGORANCI DA AKA BAYAR DA BOTSWANA CAFGEN TAWAGAR: GABRIEL ANABWANI, 5.W.
MPOLOKA, MOGOMOTSI MATSHABA, OLEKANTSE MOLATLHEGI, KEOFENTSE MATHUBA, MADUKE KULA,
ABHILASH SATHYAMOORTHI, LEANO PHETOGO, CLINS MMUNYANE, NICHOLAS MURIITHI, KENNEDY
SICHONE, KOKETSO MAPLANKA, PINKIE GOBUAMANG, AND LETOYA CYNTHIA BALEBETSE

GARGADI

DOMIN MUN YI} O} ARIN TABBATAR DA AMINCIN KIMIYYA ABINDA KE CIKI NA WANNAN LITTAFIN, DA
BAYANIN KUNSHE A CIKIN WANCAN BA DOLE BA NE YA NUFIN CEWA A MAIMAKON LIKITA SHAWARA.
JAMAA A KARKASHIN DOKOKIN, MARUBUTA DA KUMA WALLAFA WANNAN LITTAFI DA SU JAMIAI, BA
ZA M, DA LISSAFI DA KUMA YARDA, KO KUMA RAUNIN DA YA FARU, ASARA KO LALACEWAR ABIN DA YA
TASO A AMINCI DA BAYANAI A CIKIN WANNAN LITTAFI.

DUK HAKKOKI
BA NA WANNAN KABA'AR IYA REPRODUCED, ADANA A CIKIN GYARA TSARIN, KO DAUKAR KWAYAR A
KOWACE TSARI KO TA KOWANE HANYA, LANTARKI, INJI,
PHOTOCOPYING, RIKODI, KO BA HAKA BA, BA TARE DA NA DA IZINI A RUBUCE DAGA BOTSWANA-BAY-
LOR YARA CLINICAL CENTRE NA KYAU, PLOT 1836, ASIBITIN WAY, PRINCESS MARINA HOSPITAL, PRIVATE
BAG BR129, GABORONE, BOTSWNA.



GKUNGIYAR BINCIKE AKAN KWAYOYIN HALITTA KUNGIYA CE WADDA WELLCOME TRUST TA
DAUKI NAUYI, TARE DA COLLABORATIVE AFRICAN GENOMICS NETWORK (CAFGEN). CAFGEN
MEMBA NE NA KUNGIYAR BINCIKE AKAN KWAYOYIN HALITTA DA LAFIYA NA AFRICA, KUMA
BOTSWANA-BAYLOR CHILDREN'S CLINICAL CENTRE OF EXCELLENCE (COE) KE KULA DA SHI.
KUNGIYAR BINCIKE AKAN KWAYAR HALITTA YANA AMFANI DA GAYYATA, LABARAI MASU IL-
MANTARWA DA KUMA YANAR GIZO DOMIN ILMANTAR DA KUNGIYOYI, LAUYOYI, DA KUMA
KUNGIYOYI GABA DAYA, MUSAMMAN MA MATASA, A BINCIKEN KWAYOYIN HALITTA.
KUNGIYAR BINCIKEN KWAYOYIN HALITTA TANA KOKARIN ILMANTAR DA MUTANE A KAN TARI-
HIN ILIMIN KWAYOYIN HALITTA, YADDA KWAYAN HALITTA TA KE, DA KUMA AIKIN SU, DAN-
GANTAKA TSAKANIN KWAYAN HALITTA DA LAFIYA, DA KUMA YADDA AKE SHIGA BINCIKEN
KWAYOYIN HALITTA; WANDA YA HADA DA TAKARDAN AMINCE WA, AIKAWA DA ABINDA AKA
DAUKA A JIKIN MUTUM DA KUMA ADANAWA, DA HALARTAN GARI GABA DAYA.

DOMIN NEMAN KARIN BAYANI KO NEMAN SHAFIN MU, A TUNTUBI:

W GENOMEADVENTURES.WEEBLY.COM
f FACEBOOK.COM/GENOMEADVENTURES

B TWITTER.COM/GENOMEADVENTURE

2 PINTEREST.COM/GENOMEADVENTURE
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