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USE OF CRYOPRESERVED SEMEN
FROM AN ANCIENT BULL.

A WAY TO MANAGE THE GENETIC |

DIVERSITY OF A LOCAL BREED ?







SOMEWHERE IN THE FRENCH
CHABLAIS PEGION...

Led

N
)

R M
b\ |

PHILIPPE, A DAIRY FARMER, HAS JUST GONE
OUT TO SEE THE NEW CALF OF ONE OF HIS
ABONDANCE BREED COWS, NAMED ORANEGE.

COME ON CRAPLILE,
LET'S 60 HOME !/

IT'S ABOUT TIME...
I'M DREAMING OF
A LONG NAP ON
THE SOFA...

PHILIPPE AND CRAPLILE
HEAD BACK HOME.

HELLO !
S50, IS THE CALF A
BEAUTY P
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MMM, OHHH, FINALLY...
| DON'T WANT TO BE DISTURBED
LINDER ANY CIRCUMSTANCES !




BOOM 77/

DADDY, DADDY !
YOU'RE HOME !

HUH 2/
WHAT THE HECK IS
HAPPENING P!

S0, DID ORANGE
HAVE HER 8ABY P

CAN | 60 SEE
THEM P

PRETTY
PLEASE PP

IT CAN'T 8E
TIME TO GET UP
YET..

HELLO JADE !/
YES, IT ARRIVED AROUND
GAM THIS MORNING.

ALTHOUGH THE CALF
DOESN’'T SEEM AS
VIGOROUS THIS TIME...

AND ARE THE HEIFERS THAT
YOU INSEMINATED PREGNANT ?

WILL THERE SOON 8E
LOTS OF 8ABY CALVES P/?

NOT ALL OF THEM...
IT'S EVEN WORSE
THAN THE LAST FEW
YEARS...

REALLY 2!
COULD IT BE A CONSEQUENCE
OF THE REDUCED GENETIC
DIVERSITY P




GENETIC DIVERSITY - IT'S
THE AMOUNT OF GENOMIC
VARIABILITY ACROSS INDIVIDUALS
IN OUR HERD.

IT'S AN ESSENTIAL
CONCEPT IN BREEDING !

DIVERSITY IS VERY IMPORTANT AT
DIFFERENT TIME SCALES.

IN THE SHORT TERM, IT
PREVENTS INBREEDING
DEPRESSION.

THAT'S WHEN THE VALUE
OF INDIVIDUALS HAS
BEEN REDUCED DUE TO
INCREASED INBREEDING
IN A POPULATION.

OH RIGHT ! INBREEDING...
THAT'S WHEN INDIVIDUALS
FROM THE SAME FAMILY HAVE
KIDS TOGETHER.

LIRE IF ORANGE HAD A
BABY WITH HER FATHER /

EXACTLY !
AND THAT WOULD DECREASE
THE GENETIC DIVERSITY...

IN THE MEDIUM TERM,
DIVERSITY ALLOWS FOR
CONTINUED GENETIC
PROGRESS IN
POPLILATIONS !/

AND IT IS ESSENTIAL
FOR US TO 8E ABLE TO
CONTINUE IN OUR
PROFESSION...

FOR EXAMPLE, TO CONTINUE
INCREASING MILK
PRODUCTION EACH YEAR.

IN A WAY, IT IS THE FUEL TO
PERFORM SELECTION IN
DOMESTIC ANIMAL
POPLILATIONS !/




OH, I GETIT!IF ALL
INDIVIDUALS ARE IDENTICAL,
WE WON'T 8E ABLE TO
CHOOSE THE BEST ONES AS
BREEDERS.

THAT'S IT !
ESPECIALLY SINCE GENETIC
DIVERSITY ALLOWS POPULATIONS TO
ADAPT TO CHANGES IN THE LONG
TERM.

IMAGINE THAT A NEW
DISEASE COMES ALONG - THE MORE
DIFFERENT ANIMALS YOU HAVE, THE

MORE LIKELY YOU ARE TO HAVE
RESISTANT INDIVIDUALS
IN THE 6ROUP.

EORE. |

AND ON THE CONTRARY,
IF ALL YOUR ANIMALS ARE THE SAME,
THEY COULD ALL DIE AT ONCE.

IF YOU sAY

OH /T IT'S LIKE WITH POKEMON !
IF | ONLY HAVE CHARMANDER IN MY TEAM AND | COME
ACROSS SQUIRTLE, | WILL LOSE...
%\.I
Y

YOU KNOW WE LIVE IN A
CHANGING ENVIRONMENT...

TAKE GLOBAL WARMING,
FOR EXAMPLE.

OH RIGHT,
OUR TEACHER TOLD US ABOUT THAT AT
SCHOOL LAST WEEK...
POOR POLAR BEAR !/




AND CONSUMER DEMANDS ARE ALSO FOR ALL THESE REASONS, IT IS VERY
CHANGING... IMPORTANT TO MAINTAIN GENETIC

FOR EXAMPLE, MORE AND MORE PEOPLE DIVERSITY IN ANIMAL POPULATIONS !/

WANT TO 8UY LOCAL PRODUCTS.

OUR ANIMALS MUST 8E ABLE TO
ADAPT TO ALL OF THIS IF WE ARE TO
CONTINUE TO DO OUR J08.

ESPECIALLY SINCE DIVERSITY WILL
BE ERODED AS SOON AS WE CARRY

OUT SELECTION TO IMPROVE
CERTAIN CHARACTERISTICS !

AND DIVERSITY
ERODES FASTER IF THE
POPULATION ONLY HAS

A SMALL NUMBER OF
INDIVIDUALS...

S50 WE MUST TRY TO SLOW
DOWN THIS EROSION !!f

IT'S TRUE THAT WE'RE
LUCKY WITH OUR
BREED !/

LOOK AT OUR FRIEND
LEO WITH HIS FROMENT
DU LEON BREED... IT IS
NOT THE SAME !/

THE ABONDANCE IS ALSO A
LOCAL 8REED, ORIGINATING FROM
OUR REGION, 8UT THERE ARE
NEARLY 50,000 INDIVIDUALS IN
FRANCE.

EXACTLY !

THAT'S A LOCAL BREED FROM
BRITTANY, WITH VERY FEW
INDIVIDUALS. IT'S ACTUALLY
IN A CONSERVATION
PROGRAM !

OH YEAH,
THEY ARE FLINNY /!!
THEY MAKE YELLOW MILK
AND ALMOST GOLDOEN
BUTTER.




THE ABONDANCE BREED
REPRESENTS 1.3% OF THE
FRENCH DAIRY HERD! IT IS
EVEN THE Um DAIRY BREED
FROM A DEMOGRAPHIC
POINT OF VIEW, AFTER...

AFTER THE

NORMANDE !/

PRIWHOLSTEIN, THE
MONTBELIARDE AND THE

THAT'S RIGHT !/
WELL DONE JADE !!!

IN ADDITION,
THE ABONDANCE HAS
MORPHOLOGICAL AND
FUNCTIONAL QUALITIES THAT
MAKE IT REALLY WELL
ADAPTED TO OUR
MOLUNTAINOUS REGION
WHERE IT ORIGINATED !/

AND WITH ITS MILK, WE MAKE
SuUCH TASTY CHEESE !
YUM YUM /7!

EXACTLY !

ITS MILK IS RICH IN
PROTEINS AND IDEAL FOR
MAKING CHEESES, WHICH

ARE AWARDED WITH A
QUALITY LABEL !/

TOO COOL - ORANGE IS
THE BEST /!!

IN FACT, I'M GOING TO 6O

SEE HER /!

JADE LEAVES THE
HOLUSE.

600D IDEA !
&0 ON, HURRY UP,
GET OUT OF HERE...

YOU KNOW PHILIPPE, | REMEMBER
THAT A FEW YEARS AGO LIONELS
FATHER, THE BREEDER IN THE VALLEY,
WANTED TO REINTRODUCE DIVERSITY
INTO HIS HERD.




YEAH,
IT WAS SOMETHING YOU'RE RIGHT,
LIKE THAT. THAT'S A 600D IDEA!
I'LL 60 SEE HIM
TOMORROW AT THE END
OF THE DAY.

OH YES, THAT'S RIGHT !/
IF | REMEMBER CORRECTLY,
HE USED A VERY OLD 8ULL
WHOSE SEMEN HAD BEEN
CRYOPRESERVED, RIGHT P

MAYBE YOU SHOULD
VISIT LIONEL TO ASK HIM

ABOUT IT !
| WONDER IF IT

WORKED P

THE NEXT DAY...

DADDY, DADDY ! I'M COMING WITH YOU /
| WANT TO SEE THE COW WITH THE 816 8ELL /!

| HEARD SHE'S 6OING TO THE AGRICULTURE
EXPOSITION IN PARIS.

MARIE !
I'M OFF TO SEE
LIONEL /

JADE PLINS OFF...

PFFF, OKAY...
ANYWAY, | WAS PLANNING
ON UNSCREWING THE
LITTLE CAP FROM THE
TRACTOR'S TIRES... JUST
TO SEE WHAT IT'S FOR.

NO, YOU STAY WITH
YOUR MOTHER...
HEHEHE !/

HUH /2!
| HOPE NOT !/




JADE !!!
GET BACK HERE AND GET IN
THE CAR NOW !

PFFF
LIKE MOTHER,

LIKE DAUGHTER...

OKAY, DAD,
I'M COMING !

HA HA HA !
SHE 60T YOU
600D !

SEE YOU
LATER MOM !/

DAD 2!
CAN | DRIVE P!




SOMEWHERE IN THE VAL
D’ABONDANCE... v

JADE AND PHILIPPE ARRIVE AT LIONELS
FARM.

600D MORNING !
HEY, CAN | 60 SEE YOUR
COW WITH THE 8I& 8ELL ?
PLEASE ?

AH, THERE YOU ARE !/
HI PHILIPPE,
HELLO JADE !/

HEY JADE, NO
NONSENSE /

UH... SURE, IF
YOU WANT,

GREAT,
THANK YOU /

DON'T GET INTO ANY
TROUBLE, MISS !

AND TAKE
CRAPLILE WITH
you !




AH AH ! SHE'S
DEFINITELY YOUR
DAUGHTER, NO DOUBT
ABOUT IT.

DON'T WORRY DAD !
| NEVER GET INTO TROUBLE
ON PURPOSE - IT JUST
HAPPENS NATURALLY /!

WHAT DID | DO
TO DESERVE THIS...

NO COMMENT...
CRAPULE, 60 FOLLOW
JADE. 60 ON /

THAT'S RIGHT /
THAT WAS A LITTLE OVER 10 YEARS AGO.
THE 60AL WAS TO RECOVER DIVERSITY 8Y USING
AN OLD MALE FROM A TYPICAL LINEAGE OF THE
BREED IN THE 70°S.

LIONEL, | WANTED TO SEE YOU BECAUSE |
WOULD LIKE TO REINTRODUCE GENETIC DIVERSITY
INTO MY HERD. MARIE REMINDED ME THAT A FEW
YEARS AGO, YOUR FATHER USED THE SEMEN OF
\ AN OLD 8ULL OF THE BREED. CAN YOU TELL ME A
i LITTLE MORE ABOUT THAT 2

THE BULL MY FATHER CHOSE WAS NAMED NAIF
HE WAS BORN IN 1977 AND HIS SEMEN HAD BEEN
CRYOPRESERVED ALL THIS TIME.

OH, | SEE.
8UT THAT 8ULL HAD NEVER
BEEN USED AS A SIRE
BEFORE ?




YES IN FACT IT
HAD BEEN,
I'LL EXPLAIN !

THERE WAS A FIRST PHASE
OF USE, DURING WHICH NAIF

DESCENDANTS, 80RN
BETWEEN 1980 AND 1993, /A

THAT WAS ITS "CLASSIC" USE, IF | MAY SAY
S0...
JUST LIKE ANY OTHER 8ULL !/

HAD U5 DIRECT

THEN ITS SEMEN WAS
NOT USED FOR 10
YEARS.

AND | IMAGINE THAT IT
WAS AFTER THESE 10
YEARS OF INACTIVITY
THAT THE SEMEN WAS
REUSED ?

MEANWHILE...

EXACTLY !
ITS SEMEN WAS THEN REUSED
FOR S YEARS.

DURING THIS SECOND,
SLIGHTLY MORE UNUSUAL
USE, NAIF HAD 33 DIRECT

DESCENDANTS, 80RN

BETWEEN 2004 AND

ON THE OTHER SIDE OF LIONEL'S FARM...




YOU DON'T
THINK SHE'S
GOING TO...

YES, 1 DO !
IF ONLY YOU
KNEW...

\ ) l
ST e Lo
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PHILIPPE AND LIONEL CONTINUE
THEIR DISCUSSION.

50 ?
WAS THE REUSE OF NAIF A
SUCCESS P
HOW CAN IT BE PROVEN?

SCIENTISTS AT INRAE
CONDUCTED A STUDY TO
DETERMINE WHETHER OR NOT
THE REUSE OF THIS ANCIENT
BULLS SEMEN WAS
SUCCESSFLUL.

AND THEY SHOWED
THAT IT WAS !!!

-
'/

BUT ARE YOU SURE THAT
THE OFFSPRING FROM THE
REUSE OF THIS OLD 8ULL

WERE KEPT IN THE

BREEDING SCHEME AND

USED IN TURN AS SIRES P

GENETIC CONTRIBUTION WAS TRACED OVER TIME.
OVERALL, ITS CONTRIBUTION INCREASED DURING THE TWO
PERIODS IT WAS USED, WHICH IS QUITE NORMAL !/

NUMBER OF DIRECT OFFSPRING

ABSOLUTELY ! TO VERIFY THIS, THE EVOLUTION OF NAD

(% NID> NOILNBIZLNOD J1L3N39
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1983 1987 1991

1995 1999 2003 2007 2011 2015

YEARS




JADE COMES IN WHISTLING.

8UT IF YOU LOOK AFTER 20049,
EVEN THOUGH ITS SEMEN WAS NO LONGER USED
FOR ARTIFICIAL INSEMINATION, ITS GENETIC
CONTRIBUTION CONTINUED TO INCREASE.

THAT’S INCREDIBLE !/
THAT SHOWS THAT ITS OWN
DESCENDANTS WERE USED AS SIRES.

DADDY, DADDY !
LOOK, | MADE A
FLOWER CROWN FOR

IT'S 6OING TO

LOOK GREAT !/
BETTER THAN
AgI6 OLD BELL...

ORANGE !

IF YOU'RE STILL NOT CONVINCED,
RESEARCHERS HAVE IDENTIFIED HOW
MUCH OF THE GENETIC CONTRIBUTION
CAME FROM THE REUSE OF NAIF'S
SEMEN.

4.5

4.01

3.51

IT'S THE ONE IN GREEN !/ 3.0
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STARTING IN 2014, THE PROPORTION OF

ITS CONTRIBUTION INCREASES, REVEALING
THAT OFFSPRING FROM THE SECOND USE
OF NAIF ARE CONTRIBUTING GENETICALLY
TO THE BREED.
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OH RIGHT !/
MOM AND DAD SAY THAT EVERY
8UT IN TERMS OF YEAR THE AVERAGE MILK
PERFORMANCE, YOU DIDON'T PRODUCTION INCREASES
HAVE ANY PROBLEMS ? THANKS TO SELECTION.

THE EXACT OPPOSITE
OF MY LITTLE ORANGE !

SO IF NAIF WAS BORN HO

YEARS AGO, IT MUST HAVE

BEEN A LOSER WHEN YOU
USED IT AGAIN /

NAIF SIRES USED AT THE SAME TIME AS
. THE FIRST USE OF NAIF

TO SEE THIS, YOU SHOULD LOOK AT THE
PERFORMANCES OF THE TWO 6ROUPS OF
SIRES USED AT THE SAME TIME AS THE TWO

USES OF NAIF

DENSITY

6 0O

-50 -25 0 25
DAIRY PERFORMANCES INDEX

O

DURING ITS FIRST USE, NAIF WAS A RATHER COMMON SIRE
WITH A SIMILAR MILK INDEX VALUE TO OTHER MALES.

OH,

USING |
AND WHEN REUSING ITS CRYOPRESERVED WHAT A BUMMER

SEMEN, WE CAN SEE THAT IT WAS BEHIND
OTHER CONTEMPORARY BULLS ! SIRES USED AT THE SAME TIME

AS THE REUSE OF NAIF SEMEN

NAIF

0.04 1

Q 0.03 1

DENSITY

ID?M

25

0.00 1

DAIRY PERFORMANCES INDEX




JADE...
B8E QUIET...

OH, YES YES YES !

UH HUH...
SHUT HER LIP ! Wi

MAYBE A 8IT
EXCESSIVE...

LET'S PUT SOME TAPE OVER
HER MOUTH...

AND ABOVE ALL,
TIE UP HER HANDS AND

LISTEN JADE /
WE ALSO LOOKED AT OTHER
CRITERIA IN ADDITION TO DAIRY
PERFORMANCE, ALWAYS
COMPARING NAIF TO THE 2
COHORTS OF SIRES USED AT THE
SAME TIME AS HIS TWO PERIODS
OF USE.

WELL, FOR EXAMPLE ON A
REPRODUCTION INDEX, NAIF WAS
ALREADY 600D 4O YEARS AGO AND
WHEN REUSED, WE CAN SEE SOMETHING
REALLY INTERESTING !/

INDEED,
REPRODUCTION WAS NOT
NECESSARILY A
PRIMORDIAL SELECTION

CRITERIA DURING THE
LAST FEW DECADES.

PROGRESS HAS
THEREFORE BEEN
MUCH SLOWER.

SIRES USED AT THE SAME TIME
AS THE FIRST USE OF NAIF

DENSITY

OOOH,
SO EVEN IF IT FELL BEHIND FOR
DAIRY PERFORMANCES, IT WAS VERY
INTERESTING FOR OTHER CRITERIA.

SIRES USED AT THE SAME
TIME AS THE REUSE OF
NAIF SEMEN

NAIF
1

fANR:

; EXACTLY RIGHT,
MISS !

REPRODUCTION INDEX




ITS HETEROZYEGOSITY RATE

MOREOVER, THE
RESEARCHERS ALSO
LOOKED AT ITS
HETEROZYEOSITY RATE.

THAT’'S THE PROPORTION OF
HETEROZYEOUS SPOTS IN THE
GENOME WHERE THERE ARE
DIFFERENT ALLELES.

IT REPRESENTS THE
LEVEL OF DIVERSITY
AT THE INDIVIDUAL

LEVEL /

OH, OKaAY !

8UT HOW DO
YOU LOOK AT
THE GENOME
OF A gULL ?

HOMOZYy&OoUs

HETEROZYBOUS <

A

LOOK AT SPECIFIC
POSITIONS IN THE
GENOME.

WITH GENOTYPING !
WE USE DNA CHIPS TO

THAT'S IT !
THEY LOOKED AT ALL THE
BULLS GENOTYPED AND
USED DURING THE TWO
USES OF NAIF

AND COUNTED THE NUMBER
OF HETEROZYEOUS
POSITIONS FOR EACH !/

DURING ITS FIRST USE,
NAIF WAS AMONG THE
MALES WITH A 600D
RATE OF
HETEROZYEGOSITY.
8UT DURING THE
REUSE OF ITS SEMEN,
ITIS...

SIRES USED AT THE SAME TIME
AS THE FIRST USE OF NAIF

SIRES USED AT THE SAME TIME
AS THE REUSE OF NAIF SEMEN

wow !
IT’S ONE OF THE BEST !/

THAT’'S INTERESTING,
THAT MEANS IT WAS ABLE
TO PRODUCE A LARGE
PANEL OF VERY DIVERSE
DESCENDANTS, SOME
OF WHICH WERE CHOSEN
TO BECOME SIRES IN THE
BREED.




WE HAD TO 8E VERY CAREFUIL WITH
LIONEL, THE FEMALES CHOSEN FOR THE WHILE IN ITS FIRST

| WAS WONDERING, INSEMINATIONS WITH NAIF'S SEMEN, USE, IT WAS USED
";gwcg"/\ip’éﬂl; ATMQNFAOGS USING ONLY VERY GOOD DAIRY COWS. WITH RATHER
THE IDEA WAS TO COMPENSATE FOR
NAIF'S WEAK MILK ORDINARY FEMALES.
PERFORMANCE ?

NAIF'S AP WITH THE FEMALES /

"G#Y
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YES, YOU ARE RIGHT.
THAT'S WHY, IN ADDITION TO
BEING CAREFUL ABOUT THE
PERFORMANCE OF THE
FEMALES, MY FATHER
LOOKED AT THE PEDIGREES
TO AVOID CHOOSING
FEMALES TOO CLOSELY
RELATED TO NAIF

HEY, 8UT HOW DID YOU
KNOW THAT THE FEMALES WERE
NOT NAIF'S DAUGHTERS OR
GRANDDAUGHTERS P

DID THE RESEARCHERS
LOOK AT THE LEVEL OF
INBREEDING AFTER NAIF'S
SEMEN WAS REUSED P

YESTERDAY,
MOM AND DAD TOLD ME THAT IF
YOU HAVE INBREEDING, THEN
DIVERSITY DECREASES... WOLILON'T
THAT HAVE DONE THE OPPOSITE OF
WHAT YOU WANTED P

THEY LOOKED AT THE INBREEDING OF
INDIVIDUALS B8ORN IN 2017, FOCUSING ON TWO
GROUPS: INDIVIDUALS LINKED OR NOT TO NAIF

REUSE.

THE OBJECTIVE WAS TO
VERIFY THAT INBREEDING HAD
NOT INCREASED DUE TO THE

REUSE OF THIS OLD SIRE.




WELL,
THE INDIVIDUALS FROM
THE SECOND USE OF NAIF
HAD A LOWER LEVEL OF
INBREEDING THAN THE
OTHERS.

BUT WAIT A MINUTE /
WAS THE NAIF 8ULL REALLY SO

DIFFERENT FROM THE OTHER
BULLS OF TODAY P

HOW CAN YOU TELL ?

THE RESEARCHERS
COMPARED NAIF
GENETICALLY TO THE
TWO 6ROUPS OF
BULLS USED AT THE
SAME TIME.

USING A DNA
CHIP, WHAT
YOUR FATHER
EXPLAINED TO
YOu Agout
GENOTYPING.

HMM... LET ME GUESS !/
WHEN COMPARING NAIF TO THE
BULLS THAT REPRODUCED AT THE
SAME TIME AS ITS FIRST USE,
IT DION'T STAND OUT.

BUT COMPARING IT WITH OTHER
SIRES WHEN REUSING ITS SEMEN, IT
WAS VERY ORIGINAL !/

OH I MY DADDY
1S SO SMART !/

IN 4O YEARS, THE BREED HAS EVOLVED DUE
TO SELECTION AND GENETIC ORIFT. THUS, AN
OLD INDIVIDUAL CAN BRING BACK GENETIC
ORIGINALITY I MOREOVER, THIS ORIGINALITY IS
ALL THE GREATER WHEN THE BLLL IS ANCIENT,
BUT ITS DELAY ON SELECTED TRAITS WILL

ALSO B8E HIGHER.

YOU HAVE TO FIND THE
RIGHT BALANCE BETWEEN
ORIGINALITY AND IMPACT ON
PERFORMANCE WHEN YOU
WANT TO REUSE AN ANCIENT
CRYOPRESERVED SIRE !/




GENETIC DRIFT P
WHAT’S THAT ?

GENETIC DRIFT
IS A PHENOMENON THAT
MODIFIES THE FREQUENCY
OF ALLELES IN A
POPULATION.

BUT GENETIC DRIFT IS
A TOTALLY RANDOM
MECHANISM.

THIS IS WHAT MAKES
BREEDS THAT ARE NOT
SUBJECT TO SELECTION
EVOLVE, FOR EXAMPLE.

OH RIGHT, | GET IT !
IT'S DUE TO CHANCE.

EXACTLY !

8UT, LIONEL,
HOW DID YOU VERIFY THAT THE

REUSE OF THE CRYOPRESERVED
SEMEN FROM THIS ANCIENT 8ULL
INDEED REINTRODUCED DIVERSITY
IN THE BREED P

S50 MANY QUESTIONS
PHILIPPE !
LET ME EXPLAIN...

THE RESEARCHERS
REPRESENTED THE
GENETIC STRUCTURE
OF INDIVIDUALS B8ORN
IN 2017, USING
GENOTYPING CHIP
DATA.

OH, SO 8 YEARS
AFTER THE REUSE
OF NAIF'S
FROZEN SEMEN !/

AND IT WAS CLEAR THAT THE
INDIVIDUALS RELATED TO THE SECOND
USE OF NAIF WERE GENETICALLY DISTINCT
FROM THE OTHER INDIVIDUALS !

AND THEREFORE THEY HAD
AN ORIGINALITY THAT THE
OTHERS DID NOT HAVE.




OH, | SEE...
SO IT REALLY
DID BRING BACK
SOME OF THE
DIVERSITY THAT
HAD BEEN LOST
OVER TIME !/

EXACTLY !
AND IF YOU LOOK AT THE BULLS USED FOR
ARTIFICIAL INSEMINATION IN THE BREED, YOU
WILL FIND SONS AND GRANDSONS COMING

FROM THE REUSE OF NAIF'S SEMEN /

wow !
IT'S A REAL
CHAMPION !

LIONEL, THANK YOU
FOR ALL THESE
EXPLANATIONS !

YOU'RE WELCOME,
IT'S MY PLEASLIRE.
| HOPE IT HELPS !

| HAVE TO FEED
CHICKENS !

OVER BY THE HENHOLISE...

DID HE SAY
HE WOULD FEED
us 12!

YOU BETCHA,
SWEET CHICKADEE !

WELL, I'M OFF,

THE

OH LIONEL,
WAIT /
| ALMOST FOREGOT...
TAKE THIS !/

WHAT IN THE WORLD
DO YOU HAVE THERE,
JADE ?




IT'S THE LITTLE CAP
FROM YOUR
TRACTOR WHEEL !/

WHAT HAS SHE
BEEN UP TO P

OH NO...
PLEASE TELL ME
SHE DIDN'T DO
THAT...

| WANTED TO KNOW
WHAT IT IS FOR...
WELL, | BUESS IT

HOLDS IN THE AIR /

| CAN'T BELIEVE IT/
JADE GET IN
THE CAR !
NOw !

| DOON'T GET WHY
HE'S SO UPSET....
| MEAN AT LEAST |
DION'T DO IT ON
HIS TRACTOR !/

OOF, WHAT A
CURIOUS &lIrL !

WELL,
SHE HAS TO KEEP
HERSELF 8USY
SOMEHOW !

SHE’'S AS STUBBORN
AS A MULE !

UM,
I'LL COME B8ACK
TOMORROW TO
HELP YOU PUMP
up THE TIRE /

IT'S A DEAL.
HAVE A 600D
TRIP BACK !




JADE AND PHILIPPE TAKE THE ROAD

TOWARDS THE HOLISE. , YES, IT'S TRUE !/
IT'S AMAZING WHAT AND YOU KNOW, THERE ARE

LIONEL AND HIS FATHER ACTUALLY MANY
WERE ABLE TO DO WITH CRYOPRESERVED
THE CRYOPRESERVED INDIVIDUALS OF DIFFERENT
SEMEN FROM THAT SPECIES AND BREEDS ! FOR
ANCIENT 8ULL, NAIF / EXAMPLE, IN THE FRENCH
NATIONAL CRYOBANK.

OH REALLY /P!
BUT DAD, IMAGINE ALL THE
THINGS WE COULD DO TO

MANAGE DIVERSITY ! DEFINITELY...

BUT THAT'S ANOTHER
STORY !

IF YOU WOULD LIKE MORE INFORMATION
ON THE REUSE OF NAIF,
PLEASE 60O HERE:

HTTPS://001.0REG/10.186/
5$12711-023-00801-6

e

THANKS TO
ANDREA RAU FOR THE
LINGUISTIC REVISION !



https://gsejournal.biomedcentral.com/articles/10.1186/s12711-023-00801-6



